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SpecificaHon  of  the  Pakiii  granted  to  Tjiomas  MARxm,  0/ 
Goswdl-streety  Clerkenwelly  in  the  Comitii  of  Middleseji^ 
Saddler f  CoUar^  Harness^maker^  and  T'axCer ;  for  Ini" 
prove^nents  in  the  Art  of  Tanning  and  Dressing  Hides 
and  Skins i     Dated  April  19,  1802. 

« 

10  all  to  whom  these  presents  shall  come,  &c. 
Now  Kfiow  YE,  that  in  compliance  with  the  said  proviso, 
1  the  said  Thomas  Martin  do  hereby  deckre  my  in-- 
vention  to  be  described  in  manner  following ;  that  is  to 
^y  :  My  invention  consists  in  placing  a  boiler,  of  con- 
venient siz^,  as  near  a  reservoir  of  water  as  the  nature  of 
circumstances  will  admit,  with  a  pipe  near  the  6dge  of 
the  boiler,  to  convey  the  warm^  water  into  a  tub  or  vat, 
which  should  be  placed  near  to,  and  ratlier  higher  than, 
the  vats  in  which  it  is  intended  to  place  the  raw  goods, 
and  those  working  out  of  the  limes  ;  so  that  the  first  may 
empty  itself  into  a  second  and  third  vat,  c  t  into  as  many 
'    Vol.  IL — Skcond  S£RI£s.  B  as 
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as  may  be  deemed  necessary.  These  vats  must  have  false 
bottoms,  for  the  reception  of  the  sand  and  filth.  But  a 
pipe,  with  a  cock  between  the  vats,  is  preferable  to  the 
method  of  flowing*.  The  first  tube  or  vat  is  not  in- 
tended for  goods,  but  only  to  regulate  the  tvarmth  of  the 
water. 

The  blood  and  filth  congealed  in  the  pores  of  the  pelt^ 
when  the  animal  was  dying,  together  with  the  dirt  col- 
lected in  the  slaughter-house,  markets,  &c.  &c.  will,  by 
the  application  of  the  water,  rather  warmer  than  blood 
heat,  be  more  rpadily  separated  from  the  skins,  and  will 
sink  under  the  false  bottoms,  whence  it  may  be  conveyed 
jnto  a  sewer  by  pulling  out  a  plug  from  the  real  bottoms* 
The  application  of  warm  water  will  revive  dried  hides, 
and  will  greatly  expedite  the  process  of  tanning  or  dress- 
ing by  expanding  the  pores  for  the  reception  of  the  ooze, 
aium-liqtior,  &c.  The  hair,  and  particularly  wool,  in 
tliis  manner  will  be  more  easily  cleansed  of  the  dirt.  The 
raw  bides  mav,  however,  be  immersed  in  cold  water  to 
cleanse  them  from  the  exteri>al  blood  and  filth  previous 
to  their  being  put  into  the  warm  water.  By  this  method 
the  hides  or  skins  will  not  require  so  much  drenching 
(if  any)  in  sours,  as  in.  the  mode  commonly  used.  The 
hides  being  perfectly  cleansed  from  blood  and  extraneous 
matter  in  the  usual  manner,^  with  a  knife,  on  a  beam^ 
are  ready  for  the  limes :  when  they  are  sufficiently  limed, 
and  the  hair  taken  oft',  they  should  be  worked  out  cleaa 
from  the  lime  with  warm  water :  any  remaining  blood  or 
liuie  in. the  pores  prevents  the  ooze  or  other  materials  for 
tunning, -tawing,  currying,  or  dressing,  of  leather,  from 
penetrating  into  the  fibres,  and  renders  the  leather  hard 
when  tanned,  or  otherwise  dressed.  . 

.  Having  described  my  method  of  preparing  the  goods 
for  the  9Qze,  f  nd  the  subsequent  processes,  I  slmll  now 

proceed 
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proceed  to  the  vats.  I  construct  a  circulation  plant,  of 
sixteen  pits  Or  vats,  each  of  about  six  feet  long,  four  feet 
and  a  half  ^4de,  and  six  feet  deep,  but  the  principle  will 
equally  apply  to  any  number  and  of  any  dimensions.  The 
pits  must  be  constructed  of  sound  wood ;  the  upper 
planks  pf  oak ;  tke  ground  on  which  the  vats  are  to  rest 
should  be  level  and  clear  of  all  stones,  to  prevent  any  ir- 
regular bearing,  I  then  place  pieces  of  wood,  resembling 
flooring-joints,  at  equsil  distances,  at  least  one  under  each 
side  and  partition,  on^  under  the  middle  of  each  pit,  and 
one  under  each  end.  On  the  joints  I  fix  a  well-jointed 
sound  bottom,  with  grooves,  into  which  I  fit  the  sides, 
extremities,  and  partitions ;  the  sides  and  extremities  two 
inches  higher  than  the  partitions.  The  sides,  ends,  and 
three  side  partitions,  should  be  of  planks  that  extend 
throughout,  or  be  carefully  jointed  :  twelve  end-parti- 
tions will  divide  the  whole  into  sixteen  pits. 

The  vats  niay  be  on  the  surface  or  the  edge,  eighteen 
inches  above  the  level  of  the  yard.  As>  the  sides  and  ends 
are  liable  to  bulge  from  the  weight  of  ooze,  fix  several 
metal  cramps  at  the  bottoms,  ends,  and  sides ;  also  cut 
a  groove  at  the  ends  of  the  end-partitions,  and  fix  a  me- 
tal bar,  of  sufficient  size,  across  the  ends  of  each.  Make 
loose  false  bottoms,  with  crevices  or  boles  not  less  than 
six  inches  from  the  real  bottoms.  By  taking  up  the  false 
bottoms,  the  filth  that  accumulates  in  the  vacancy  mii,y 
be  removed.  At  least,  two  inches  above  the  false  bot- 
tonns  must  be  circulation-holes,  at  transverse  corners, 
large  enough  to  permit  the  liquor  to  run  from  one  vat  to 
another:  fix  ledges,  mitred  and  hollow,  two-thirds  of 
their  length,  on  the  sidic  the  ooze  runs  from  ;  and  others 
on  the  opposite  side,  hollowed  one-third  of  their  lengthi 
Guard-boards  should  be  placed  on  the  side  the  ooze  inins 
from,  with  holes  or  crevices  from  the  top  to  the  false 

B  2  bottoms  ; 
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bottoips ;  likewise  on  the  opposite  «de,  vrith  a^  many 
holes  ^s  the  former,  but  contained  in  the  lower  half  of 
the  guard-boards :  thet^e  boards,  being  place'cj  at  trans- 
verse corners,  will  prevent  the  bides  from  lying  flat 
against  the  circulation^holefi,  ot  the  biark,  &€.  from^cIogT 
ging  them  up.  Fix  slip^,  or  rabbets  of  wood,  at  each 
side  of  the  circulation-holes,  with  valves,  or.  r^l^ding  doors 
to  move  up  or  down,  by  means  of  a  strong  wire,  or 
bungs  or  plugs  to  put  in  or  take  out. 

For  the  convenience  of  going  from  one  vat  to  another, 
it  will  be  necessary  to  lay  planks  on  the  ends  of  the  vats  ; 
these  planks  should  be  eighteen  inches  broad,  three 
inches  thick  at  one  end,  and  reduced  gradually  to^  twq 

« 

inches  at  the  other  end,  and  rather  hollowed  in  the  mid-, 
die :  at  the  thinnest  end,  over  the  joint  between  the  sid^ 
pf  the  vats  and  the  ends  of  the  plant,  must  be  nailed  ^ 
pi^ce  of  leather,  or  other  substance,  to  prevent  the  rain- 
ii'ater  from  falling  into  thp  vats  from  the  covcfs.  On  thQ  ^ 
under  side  of  the  planks  fix  ledges  to  fit  the  partition,  an4 
brackets  nailed  on  the  sides  of  the  vats  ;^  at  the  ends  of 
the  planks,  will  b^  a  steady  'sappoi:;t  for  them  without 
being  fixed. 

It  will  be  essentially  requisite  to  remove,  and  fre- 
quently (by  this  process)  to  handle  the  ^Qods,  in  oi^e  op 
other  of  the  vats,  without , being  interrupted  by  theicir-- 
culatioq  of  the  oQze  ;  at  the  same  tiftie  the  circulation  of 
the  opze  need  not  b^  impeded.  In  tl?c  annexed  reT 
.presentation,  suppose  L  is  to  be  emptied,  and  the 
poze  to  continue  its  circulation  froip  K  to  M ;  the  valves' 
or  sliding  doors  in  K  and  M  on  the  side  next  to  L  must 
be  pushed  down  or  pullfed  up.  Provide, a  loose  pipe,  of 
sufficient  bore,  eight  feet  long,  with  returned  ends.  Lay 
Jhis  pipe  vith  the  ends  upwards ;  stop  one  end  with  a 
|)ung  or  p|i^g,  fill  the  pipe  at  the  other  qnd  with  oozq, 
"  ,    :  .  stopping 
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IstoppiBg  that  also ;  l^n  turn  1^  pipe  with  the  retnmed 
ends  downwards,  both  being  below  the  surface  of  the 
ooze,  one  end  in  K  (the  pipe  lying  across  L),  and  the 
other  io  M  ;  pull  out  the  bungs,  (by  means  o^  thongs  for. 
that  purpose,)  the  pipe  will  convey  the  ooze  from  K  to 
M  ;  in  the  mean  time  the  goods  in  L  may  be  handled^ 
removed,  and  the  vats  emptied  or  cleaned. 

By  means  of  a  pump  or  jet  you  may  remove  the  ooze 
out  of  P  into  A,  which,  with  £  and  C,  or  as  many  as  . 
are  deemed  necessary  to  contain  bark,  shavings,  or  chips, 
^re  commonly  called   spenders :    the   ooze  will  be  re- . 
freshed  each  time  of  circulation  fi'jom  the  acid  retained 
in  pas^tig  through  the  goods,  will  run  cle^r  above  the . 
false  bottoms,  leaving- the  filth  undisturbed  under  them. 

Another  method  I  adopt,  is  to  elevate  a  large  vat  three 
feet  above  the  surface  of  the  ooze.     Let  the  ooze  be* 

4 

pumped  from  P  into  the  elevated  vat,  wluch  may  be 
iQade  a  receptacle  for  placing  goods,  bark,  &c.  and  will  ^ 
answer  the  pqrpose  nearly  as  well  as  any  of  the  vats.  * 
Suppose  the  fire  for  heating  the  boiler  before  mentioned 
to  be  twelve  yards  from  the  elevated  vat,  a  second  boiler, 
with  a  cock  near  the  bottom,  may  be  placed  at  the  same 
fire,  with  a  lid,  to  prevent  die  soot  fiom  falling  into  it, 
which  would  stain  the  leather :  the  elevated  vat  must 
have  a  pipe  with  a  cock  in  it,  extended  through  the 
bottom,  (with  osier  or  wire-work,  or  guard-board,  with 
iioles,  to  prevent  bark  or  filth  from  going  down,)  which 
will  convey  the  cold  ooze  into  the  second  boiler,  and 
will  likewise  cause  the  warm  ooze  (the  boiler  becoming 
fiUed)  to  run  down  a  pipe  of  larger  bore  placed  near  the 
pdge  of  said  boiler,  leading  into  vat  A.  This  method 
may  be  adopted  for  w^arming  alum-liquor,  or  other  ma^ 
teriaU  for  dressing  leather. 
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:  It  is  preferable  to  hare  the  'w'hole  of  tb,e  vafcJ  under 
cover  of  a  roof,  .<mp  a  i^ed.  Tbey  may  likewise  be  co- 
vered singly  by  placing  boards,  18  inches  broad,  edge- 
wise, at  the  ends  of  the  pits,  on  the  planks,  with  brackets 
to  support  tbem,  and  notches  at  the  ends  to  fit  to  each 
other.  At  the  end  of  these  must  be  placed  boards,  1$ 
inches  broad,  gradually  terminating  in  a  point  at  the 
end  of  the  pit,  provided  with  metal  hook^  to  fk  into  eyes 
in  the  boards  with  brackets,  and  likewise  stumps  to  fit 
into  holes  at  the  edges  of  the  pits,  to  keep  them  steady. 
I^ear  the  upper  edges  of  the  side  boards  must  be  cut 
grooves,  into  which  must  be  fitted  boards  across  the  pit, 
with  edges  to  lay  over  each  other,  so  as  to  carry  off  the 
rain-water  into  the  hollow  planks*  By  placing  mats  of 
straw  or  flags  'On  the  covers,  the  frost  will  be  effectually 
prevented  from  injuring  the  goods. 

There  being  several  plants  of  pits  in  a  yard  on  this 
construction,  the  oozes  may  be  made  of  different  degrees 
of  strength  of  the  tanning  principle  at  the  tanner's  plea^ 
su^e :  one  of  which  plants  of  vats  may  be  used  for  th# 
bark  after  the  greatest  part  of  its  virtue;  has  been  ex:^ 
bausted.  By  placing  chalk  und^  die  &jse  bottomscit  wi{l 
assist  in  taking  away  the  acid  retained  when  in  eohjunc^ 
tion  with  the  gdods.  There  being  no  hides  or  skins  in 
this  plant,  the  ooze  may  be  made  warmer,  which  will 
draw  the  remaining  virtue  from  the  bark,  and  make  a 
good  soft  ooze>  fit  to  be  placed  with  goods,  2^ud  make  a 
considerable  saving  of  that  article. 

The  necessary  pumps  may  be  wrought  by  men,  or  by 
the  bark-mill,  commonly  turned  by  horses,  or  by  a  third 
boiler,  at  the  same  fire,  the  steam  of  which  may  be  em- 
ployed by  means  of  an  engine  to  grind  the  bark  and  work 
the  pumps.  The  fire  for  the  before  oaehtloned  purposes 
will  prove  of  utility  in  drying  the  i^ew  bark,  and^ making: 

it 
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it  grind  welt,  and  likewise  in  drying  the  old,  exhausted 
barfc  for  burning,  also  for  drying  the  leather,  hair,  wooli 
^lue-pieces,  &c*  &c*  . 

By  turning  the  cock  in  the  pipe  leading  from  the  ele- 
fated  vat,  the  warmth  of  the  ooze  may  be  regulated  to 
Kttle  warmer  than  the  heat  of  the  animal  when  alive  ;  by 
which  the  tanners  and  dressers  of  leather  are  enabled  to 
ivork  in  the  most  severe  and  intense  frost ;  the  pores  ha- 
ving been  opened  for  the  extraction  of  the  blood,  &c.  and 
those  whence  the  hair  grew :  by  this  circulation,  leaving 
the  filth  under  the  false  bottoms,  the  clear,  warm  ooze, 
&c^  having  penetrated  the  fibres,  they  will  admit  mate- 
rials for  currying  and  bringing  the  leather  to  that  state  of 
perfection  requisite  for  manufacturing  for  different  pur- 
poses in  a  few  days,  and  be  of  longer  durability^  more 
tough  and  elastic,  of  greater  strength,  and  far  less  ex- 
pensive, than  by  the  former  methods. 

Let  a  vat  or  v^rell  (being  made  sound)  be  sunk  at  some 
distance  from  the  vats  with  a  pipe  in  it  from  P*  Thid 
vWell  being  deep,  and  large  enough  to  contain  the  ooze 
of  any  one  of  the  vatB  below  the  bottom,  any  vat  requi-« 
ring  to  be  emptied,  it  may  be  effected  by  .placing  the 
end  of  a  pipe  to  the  bottom  of  the  vat,  (the  necessary 
circnlation-holes  being  shut,)  the  other  end  of  the  pip<d 
being  in  the  well,  but  lower  than  the  bottom  of  the  vat, 
the  ooze  will  pass  into  the  well.  The  same  well,  pump^ 
and  boiler,  will  serve  for  several  plants  of  vats  by  open* 
ing  or  shutting  the  valves  against  the  circulation-holes  in 
the  vats  leading  to  the  welL  This  done,  the  whole  of 
the  ooze  may  be  pumped  into  the  elevated  vat,  whence 
it  will  run  down  into  the  boiler.  A  pipe,  with  a  screw, 
may  be  fixed,  or  a  trough  placed,  to  the  cock  near  thet 
bottom  of  the  boiler,  to  convey  the  ooze  inlo  the  vat  i 
thus  you  may  remove  ihe^  ooze  firom  one  set  of  vats  toi 

another 
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inoAer  with  rery  little  trouble  by  only  altering  the  Valre 
against  the  pipes  leading  to  the  well,  ant)  turning  the 
coefa  in  the  pipes  leading  from  the  boiler  to  the  different 
plants  of  pits;  Old  vats  in  the  common  method,  at.  a 
distance  from  each  other,  will  require  pipes  frc^m  one  to 
another  to  make  circulation-holes. 

N.  B.  The  hides  of  horses,  and  other  animals  that  die 
of  themselves,  the  Congealed  blood,  filth,  and  dirt,  is 
seldom  totally  extracted,  which  prevents  the  oouje  and 
Other  materials  for  dressing  and  currying  from  penetrating 
into  the  fibres.  These  hides,  when  tanned  or  dressed,, 
are  easily  known,  and  are  denominated  casualty  one^ 
By  the  adoption  of  my  method  of  preparing  the  skins, 
the  blood,  4c.  may  be  easily  and  more  completely  ex*. 
tracted ;  and  these  hides,  when  manufactured,  will  b* 
nearly  equal  to  slaughtered  hides  Or  skins. 

N.  B.  From  some  experiments  I  hare  made  for  mOhthi 
past,  I  find  as  good  leather  may  be  made  by  my  method 
of  tanning  from  shavings,  saw-dust,  and  chips,  containing 
Ihe  tanning  principle^  particularly  Oak,  as  froni  bark. 

tot  Witness  whereof,  &c. 

^p€c^4Mtipn  of  the  Patent  granted  to  Charibs  WyatTj 
^  New  Bridge^streety  in  the  City  qf  London,  Merchant 
a)id  Manufacturer ;  for  his  Inventioji  of  certain  Jnh 
prtmemeMs  in  ihe  Apparatusfor^  and  Mode  <f  distilling p 

'     drying  Cqj^e  and  Sugar.    Dated  August  2,  1802. 

With  a  Plate. 

1  O  aH  to  whom  i2ies6  presentis  shall  isottut,  icfe. 

Wtrw  ICKOW  Y£,  that  in  compliance  with  the  «aid  pre- 

rkQ,  1  the  said  Charles  WyatI  4q  herebf  49Aat^  th^ 

Vdi.  II.«-^coND  Series.  C  the 
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the  nature. of  my  saicl  inn^^ntion  is  described  in  maDner 
Ibllo^^ing  ;  .that  is  to  say  r^My  iniprovements  in  distilling 
|OiJsfst  of  two  parts  j  first,  in  applyiirg  steam  to  produce 
i^lid  ])eat  r<equired  for  distillation,  and  adapting  an  appa- 
ratus for  that  specific  purpose ;  and,  secondly,  in  vary- 
ing  the  construction  and  disposition  of  common  stills 
when  fire  alone  is  to>be  emnloved. 

The  process  for  distilling  by  steam  is  this.  Steam  is  to 
be  produced  from  water  or  other  liquid  contained  in  a 
closed  boiler,  and  conveyed  through  proper  tubes  or 
channels  either  into  the  matter  intended  for  distillation, 
or  through  it^  or  wholly  or  partially  round  or  beneath, 
and  in  contact  with  the  external  surface  of  the  still  or 
vessel  in  which,  that  matter  is  contained,  or  iri  any  of 
those  methods  combined  ;  that  of  introducing  the  steam 
wholly  and  totally  into  the  bod}^  of  the  liquid  to  be  dis- 
tilled, so  as  to  be  mingled  therewith,  being  the  most  ef- 
fectual and  advantageous. 

The  liquid  being  thus  heated  by  the  action  or  contact 
of  steam,  the  subsequent  parts  of  the  process  proceed  ii^ 
the  same  way,,  or  nearly  in  the  same  way,  as  in  common 
distillation  over  a  fire. 

-  Figs.  1 ,  2,  3,  (Plate  I.)  represent  different  views  of  61i« 
mode  of  constructing  an  apparatus  for  this  purpose. 
Figs.  4  and  5  views  of  another  mode  ;  and  Fig.  6  of  ^r 
third  hiode  ;  the  uses  of  each  part  being*  explained  in  the 
references. 

*  *  The  parts  e'ssential  to  the  system  of  distilling  by  steam 
may  be  emitted  in  Figs.  1,  2,  3,  4,  -5,  "and  then  the  Ap- 
paratus will  be  applicable  to  the  common  mode  6f  distil- 
ling  by  fire  alone,  which  constitutes  the  variation  stated 
to  be  fche -second  part  of  the  improvement  on  the  ijiode  of 
distilling  4  this  part  of  the  invention  consisting  in  makjzag^ 
>he«rQof  of  Jthe^stjl  p^^Tngdiumof  condensation,  and  ap-» 
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plying  a  channel  beneath  that'rofrf  to  condncf  the  liquid 
arising  *fi*ani  that  coiidensjitioii  into  the  ultimate  c^h- 
denser.  -     * 

.  When  steam  isnse>d,  the  vessels  or  srtik  mav  be  mad^ 
of  metal,  wood, 'brick,  stone,  slate,  or  of  any  o^hei*  sub- 
stance or  substances  capable,  or  made  capable,  of  con- 
taining the  liquid  to  be  distilled,  and  of  resisting  the 
action  of  steam. 

The  mode  of  dryifrg  "coffee  and  sugar  consists  in  ex*- 
posing  those  substances  to  tlic  action  of  air,  raised  to  the 
necessary  degree  of  heat,  by  passing  over  or  in  contact 
with  a  body  or  bodies  boated  by  steam. 

If  therefore  any  space  or  receptacle,  admitting  and 
discharging  occasionally  ^he  external  air,  be  allotted  for 
drying  coffee  or  sugar,  and  -that  space  or  receptacle  be 
heated  bv  the  access  of  steam,  so  that  none-of  tlie  ste<\ni 
-sliall  come  into  leoptiict  with,  either  of  tlicsc*  substances, 
that  construction  of  an  apparatus  will  produce  the  effect 
that  I  mean  to  descdlK?  as  my  invention.  Figs.  7,  8,  9, 
shew  what  I  consider  to  be  the  most  convenient  and  ex- 
peditious mode  of  effecting  this  purpose.  This  appa- 
rstt us  may  be  applied  to  the  drying  <rf  otliicr  substances, 
such  as  grain,  gunpowder,  &c.    &c, 

Jn  witness  whereof,  &c. 

References  to  Plate  I. 

Fig.  1 ,  longitudinal  section  of  the  boiler,  stills,  and  re- 
frigeratory. 

Fig^  2,  plan  of  the  boiler  and  stills. 

Fig.  3,  transverse  section  of  the  stills  No.  1  and  2,  and 
refrigeratory. 

Fig.  4,  section  of  two  round  stills,  one  placed  upon 
tb^  other. 
'  . '  ^  C  2  Fig. 


Fig.  5;  pUo  of  the  round  stills. 

A,  boiler  for  water.  B,  fire.  C,  flue,  D,  irash-stills^ 
E>  low  wine  still,  or  in  Fig^.  4  low  wine  still,  or  a  prepa-» 
fitory  wash  still,  or  a  refrigeratory.  F,  rectifying  still. 
G,  refrigeratory.  H,  cistern  for  supplying  A.  i,  main 
steam  pipe,  ky  branches,  one  to  each  stili.  /,  a  shelf  ov 
gutter  to  collect  and  convey  to  tho  ultimate  condenser 
what  is  produced  from  internal  condensation,  m,  spaces 
in  the  shelf,  n,  roofs  extending  over  the  spaces,  o,  man* 
holes,  p;  charging  pipes.  Jy  passage  to  the  ultimate 
condenser,    r^  locks  to  regulate  the  admission  of  steam. 

Fig.  6,  A,  water  heated  by  fire.     6,  C,  subjects  to  be 
distilled. 

Fig.  7,  longitudinal  section  of  the  coffee-heater. 

Fig.  8,  transverse  section. 

Fig.  9,  plan. 

a,  box,  trunk,  or  chamber,  h,  e,  entrance  and  exit 
for  steam,  d,  cavities  for  steam,  constructed  of  metal, 
.quite  steam-tight,  tf,  aperture  for  the  admis:'on  of 
air,  and  discharge  of  the  cylinders.  ,/",  aperture  for  the 
escape  of  air,  g^  cyliiider  to  receive  the  substance  to 
be  dried,  h,  space  for  warm  air.  i,  regulator  of  air  ad- 
mitted. 

Operation. 

Steam  from  a  closed-boiler  being  introduced  through  fr, 
fills  the  cavities,  and  passes  off  through  c,  and  in  its  pas- 
sage warms  the  air  contained  in  A,  supplied  through  e^ 
and  diFcharged  through/';  by  the  revolution  of  the  cy-r 
Under  placed  in  the  current  of  air  thus  warmed,  the  sub- 
stances within  it  are  dried. 
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specification  of  the  Patent  granted  to  Robert  B£ATst>Ny 
ofKilrie,  in  the  County  of  Fife ^  North  Britain^  Esquire^ 
late  of  His  Majestifs  Corps  of  Royal  Engineers  ;  for 
his  improved  Method  of  applying  the  Power  of  Wind 
and  JVater  to  horizontal  Millsy  and  the  same  PrincipU 
to  other  Purposes.    Dated  October  31,  1797.  ,. 

With  a   Plate, 

X  O  all  to  wboni  tliese    presents  »liall  come,  &c. 
Now  KKOW  YB,  that  in  compliance  with  the  said  proviso, 
I  the  said  Robert  Beatson  do  hereby  declare  that'  m/ 
d^id  invention  of  an  improved  method  of  appljring  the 
power  of  wind  and  water  to  horizontal  mills,  and  tht 
same  principle  to  other  purposes,  principally  depends  on 
a  peculiar  method  of  constructing  and  disposing  those 
surfaces  upon  which  wind,  water,  air,  or  any  other  fluid 
^all  act ;  by  which  means,  and  by  opposing  altematclj 
a  resisting^and  a  non-resisting  surface,  their  whole  force 
or  impulse  acts  ii^  a  direct  manner  upon  the  resisting  side 
of  a  wheel,  vane,  sail,  or  other  surface,  in  proportion  to 
its  extent ;  and  when  the  non-resisting  side  is  returning 
against,  or  opposed  to,  either  of  the:>e  powers,  there  is 
very  little  resistance,  however  large  the  original  opposing 
surface  may  be.     And  vice  versa,  when  such  surface, 
oonstriicteci  epon  these  principles,    is  required  to, act 
against  a»jr  fluki,  the  resistance  wiU  be  considerable  oa 
the  one  side,  and  very  small  on  the  other.     When  ap- 
plied ta  horizontal  windmills,  the  ^ower  of  those  mills, 
ev^it  with  the  same  quantity  of  sail  or  acting  surface, 
enay  be  increased  or  diminished  as  shall  be  required  ;  and 
npoti  this  principle  windmills  niay  be  constructed  in  any 
form  <^  building,  or  in  the  same  form  of  buildings  as  at 
Jiresent^  and  tlie  saioe  prioqipl^  may  be  applied  to  several 

other 
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other  useful  purposes  ;  all  which  will  appear  more  clearly, 
by  the  following  explanation  and  description  of  the  an- 
nexed drawings  (Plate  II). 

First,  with  respect  to  Windynilh. 

-.fig.  1*  is  a  direct  view  or  elevation  of  t%yo  opposite 
sides  cf  an  lorizoital  windmill,  wherein  A  B  aiid  C  D 
are  two  of  the  upper  ariis,  and  E  F  and  G  H  two  of  the 
iower  arms,  of  which  there  are  four  in  number,  crossing 
each  other,  that  is  to  say,  four  upper  arms  and  four 
lower  arms  ;  but  there  may  be  more  if  thought  necessary, 
^nd,  for  ^me  p  rpo^es,  perhaps  even  fewer  may  do, 
although.it  is  presumed  four  will  be  sufficient  for  any 
purpose.  I  K  is  the  vertical  shaft  into  which  the  srrms 
are  fixed.  L  M  N  O  and  P  QR  S  are  two  frames,  which 
may  either  be  immoveably  fixed  between  the  upper  and 
I  '.  er  arms,  or  they  may  be  made  to  slide  backwards  or 
forwards  so  as  to  be  placed  nearer,  to,  or  farther  from, 
the  vertical  shaft,  as  shall  be  required.  Th^  surface  or 
space  contained  within  these  frames  (which  I  call  the 
vanes)  is  filled  up^  or  covered,  with  any  sort  of  thin 
light  substance  or  material  for  the  wind  to  act  upon,  as 
panvas,  linen,  silk,  leather,  skin,  or  even  paper  or  paste-^ 
board,  which,  if  thought  requisite,  may  be  prepared  ei- 
ther with  oil,  tar,  paint,  varnish,  or  otherwise,  in  such  a 
manner,  as  to  resist  wet,  and  to  enable  the  wind  to  act 
upon  them  with  the  more  effect.  Or  thesoiispaces  or 
vanes  may  be  covered  with  very  thin  wood  or  boards,,  or 
,thin  plate  iron,  tin,  or  copper,  or  in  short  with  any  other 
thin  or  light  substance  or  substances  suitable  to  the  purpose. 
It  will,  however,  be  observed,  that  with  wha^pver 
•«;naterial  or  materials  these  vanes  are  covered,  it  muft^not 
^be  in  one  whole  piece,  but  divided  into  a  numbiar  of 
j^mali  separate  piarts  or  fUips,  placed  Qr..suii|^aded^.nu9i$up|i 

9L  manner 
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%  irianner  as  to  over -lap  ejich  other  a  little.     That  is  to 

gaVj  if  the  mill  is  intended  to  turn  round  from  left  to 

riglit,  the  lower  part  of  the  upper  flap  1   of  the  vane 

L  M  N  O  mu^t   over  Jap  the  upper  part  of  the  flap  2* 

The  lower  part  of  2  must  over-kp  the  upper  part  of  3, 

&c.  so  that,  all  the  over-laps  being  on  the  near  side,  the 

flaps  will  all  be  close  shut  when  the  M'ind  acts  upon  them, 

and  consequently  the  vane  will  receive  its  whole  impulse 

the  same  as  if  it  consisted  of  one  entire  piece.     The  flaps 

in  the  opposite  vane  P  Q,  R  S  must  however  be  suspended 

in  a  diflerent  manner.     That  is,  the  over  Japs  must  all  be 

on  the  reverse  or  oflF  side,  by  which  means,  while  the* 

wind  shuts  all  the  flaps  on  the  left  or  resisting  side  L  M 

N  O,  and  is  acting  thereupon  with  its  full  force,  it  opens 

all  those  on  the  riglit  or  non-resisting  side  PQRS,  and 

passes  through  between  them  with  little  or  no  resistance 

except  what  is  occasioned   by  tlieir  thin  edges,  which 

should  be  as  thin  as  possible,  that  the  resistance  may  be 

the  less ;  and  if  these  flaps,  are  properly  suspended  and 

counterpoised,  the  resistance  will  be  nearly  as  small  as  if 

there  was  no  covering  at  all  upon  the  vane  PQRS. 

It  is  therefore  evident,  that  if  there  are  four  of  these* 
perforated  vanes,  crossing  each  other  as  i-n  the  plan  Fig.  i^,- 
when  the  wind  acts  upon  the  resisting  side  A  with  all  the 
flaps  shut,  and  passes  through  the  non-resisting  side  B 
with  all  the  flaps  open,  as  shewn  in  the  figure,  A  will  bo 
impelled  forward,  .and  will  be  succeeded  by  C,  upoa 
which  the  wind  will  then  begin  to  act ;  and  thus,  by  tha 
one  vane  succeeding  the  other,  a  constant  rotation  will 
be  produced  so  long  as  there  is  wind  suflieient  to  impel 
them  forward  :  and  it  matters  not  from  what  quarter  the 
wind  blows,  as  its  effect  will  be  the  same  upon  vanes  of 
this  construction,  which  will  always  turn  the  same  way 
with  any  wind.    If  the  oy^rJaps/w^r^  m$iA^  on  j;lianeaK 

wd9 


1 9      Patmt/or  ^  Method  9/  apphfmg  the  P&wer  of 

tide  of  the  right  vane,  aftd  the  off  side  of  the  left,  thef 
would  turn  round  tht  opposite  way,  as  the  right  sidd 
would  in  that  case- become  the  resisting  side,  and  the  left 
the  iion<resisting« 

The  flaps  of  the  vanes  should  consist  of  thin  light 
frames  of  woodi  metal >  whalebone,  or  any  other  sub- 
Stance  fit  for  the  purpose  of  stretching  the  canvas,  linen  ^ 
silk,  &c.  upon^  and  should  be  suspended  by^two  small 
bolts,  staples,   or  hinges^  at  the  upper  corners,  tipoa 
which  they  should  hang  fieely  and  loosely,  so  as  to  be 
easily  opened  by  the  wind  ;  but,  if  they  are  made  of  thin 
wood,  or  light  plates  of  metal,  there  will  be  no  occasion 
for  stretching-frames,  as  tlie  bolt&  Or  hinges  may  be  fixed 
to  their  upper  corneis.     Instead  of  over-lapping,  these 
fiaps  might  be  made  to  ^ut  clo^  t6  each  .other,  with  a 
stop  Or  catch  at  the  lower  corners,  to  prevent  them  blow- 
ing through ;  but  it  is  better  to  make  them  ovet-kp  for 
several  reasons,  particularly  as  they  will  resist  tbe  wind 
better^  and  the  one  will  support  the  other  in  a  firmer  and 
Stronger  memner.    Wlien  mills  on  this  principle  are  mad^ 
oj^  a  large  si:ah)  that  is^  virh»n  tb^  vanes  exeeed  five  or  si^ 
feet  squane^  or  tbeceabouts,  it  would  be  proper  to  divide 
those  spaces  in  two  or  more  parts  tt  panmsls  vertically^ 
as  shewn  in  Fig.  3,  by  wbkb  means  Ae  flaps  will  have 
tibe  dx)rter  bearing,  and  may  therefore  be  made  the  thin- 
Mr  and  lighter ;  artd,  by  dividing  them  vertically  in  thi« 
xianner,  they  may  be  so  conftrived,  that  all  the  flaps,  ift 
any  of  the  rernksdi  spaces  Cff  fMtnnels,  tnay  be  kept  t^n 
^  shot  at  pleasure^  %to  giv«  the  mitt  meat  ^  le^  vafte, 
according  to  tbe  force  of  the  wind.    In  larg^  ti^ills  tod^ 
St  will  be  necessary  to  support  the  bwer  arms  by  n^eans 
of  strms  or  braces  A,  A,     Tfaefe  tniglit  also  be  on  the  top 
of  tJbe  shaft  a  pote  or  r 6d  B  C,  firom  which  topes  C  ii 
a»d  D  £  iftigU  eltttid  «^  tbe  'ekUextAty  of  tbe  titm^. 

There 
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Therd  might  also  be.  ropes  homontally  fixed  to  the 
(ends  of  the  arms,  so  as  to  connect  them  together ;  all 
\vhiph  ropes  and  braces  will  tend  very  much  to  strengthen 
and  support  the  arms.  Small  uprights^  of  iron  or  deal, 
might  be  used  instead  of  ropes,  to  connect  the  ends  of 
the  upper  to  those  of  the  low«r  arms.  The  vanesj  as  has 
already  been  o^^served,  may  cither  be  fixed  in  one  poll* 
tion,  between  the  upper  and  lower  arms,  ot  they  may 
be  made  to  slide  farther  from,  or  nearer  to,  the  vertieil 
shaft,  according  to  the  power  that  may  be  required  ;  for 
it  is  evident,  the  farther  they  are  placed  from  the  shaft, 
or  centre  of  motion,  the  greater  power  and  efieet  will  the 
wind  have  upon  them. 

The  manner  of  stopping  and  regulating  this  mill  may 
either  be  by  a  brake  or  gripe,  as  in  the  common  wind* 
mills,  or  (what  is  perhaps  better)  by  a  contrivance  for 
opening  or  shutting  all  the  flap  of  d)e  vanes  at  pleasure. 
This  may  be  done  by  small  ropes  or  chains,  fixed  to 
about  the  middle  of  the  lower  edges  of  die  flaps,  and 
conducted  over  rollers  or  pulleys  at  the  top  of  the  vanes 
to  the  inner  side  of  the  mill ;  by  means  of  which  ropes  or 
chains  all  the  flaps  in  the  vanes  may  be  at  once  drawn  up 
when  required.  A  preferable  metiiod  perhaps  is  shewn 
in  Fig.  4 ;  being  a  section  of  fom*  of  the  flaps  <7,  a,  a,  a, 
^representing  the  manner  they  over-lap  each  other. 
h^bybyhy  are  thin  pieces,  of  iron,  edge  npwtfds,  fixed  to 
the  flaps,  or  to  the  gudgeon,  and  projecting  about  ate 
many  inches  as  the  flaps  are  broad.  To  the  outward 
ends  of  these  projecting  iron?  (which  may  be  called 
Afters  J  a  small  rope  or  cha^iu  c  tf  is  fastened,  so  as  to  con- 
nect with  ail  of  them  ;  consequently,  when  that  rope  or 
chain  is  drawn  downwards,  (which  it  may  be  by  dif« 
Terent  contrivances,)  it  will  ppen  all  the  flaps,  either 
oartly  or  entirely,  and  so  reg\4^te  the  mill,  or  stpp  it 
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altogetlier,  wlwun  necessary.  Other  methods  for  opening 
the  fiap»  of  the  vanes,  or  of  e^ch  pannel  separately, 
jnight  be  mentioned ; ,  such  as  that  shewn  in  Fig.  5.  A  B 
and  C  D  are  two  thin  bars  of  iron,  pierced,  with  long 
'^^rtui;e^  as^t  bb  b^  &c. .  I'hesc  bars  are  made  to  slide 
<efMiiy  up  and  down  upon  the  face  of  the  frame,  by  which 
.tbe  ♦gudgeons  of  the  flaps  are  supported.  These  gud- 
|;eans  may  have  a  small  trigger  or  projection,  which  is 
j^ijit  tliroughthe  long  apertures,  when  the  bar  is  in  its 
..j^ce  y*  so  that,  if  these  bars  are  maved  upwards,  the 
l9wer  parts  of  the  apertures  pressing  upon  the  triggjers 
4>f>en  alLtbe  flaps,  if  they  are  suspended  on  the  resisting 
$ide  of  the  vane  ;  and  if^  they  are  moved  downwards  they 
fiaay  ;be-  made  to  keep  them  all  shut.  If  they  are  sus* 
jgfiU^^on  the  non^resisting  side,  (which  is  the  best  v^BXy) 
.fktfi  down^vard  motion  of , the  bars  will  open  the  flaps ;  the 
upward,  motion  shut  them.  Tliese  bars  may  e3fsily  be 
^oyed  up^ar^s  ^^  downwards,  by  small  racks  and  pi-^ 
jiions>.  a&at  U  and  D,  turned  by  means  of  a  sheave  pr 
{Wkeel.at»oiie  end,  asat£,  having  a  small  rope  over  it; 
^ -communicate  with  the. inside  of  the  mill ;  or  bv  ano- 
^her  pinicui  ajid  ^small  wheel  or  sheave,  as  at  G  and  H. 
Jnst$ad  of  apertures  in  the  bars,  the  same  eflect  might  be 
jgr<>duced  by  small  rods,  with  projections,  as  at  F,  F,  F, 
^  by  notches.  But  these  mills  niight  be  easily  made  tc^ 
(fT^guI^te  tbeii;iselves,  according  to  the  power  of  the  wind, 
^y '  means  of  bulk,  weights,  or  pendulums,  fixed  to  in-> 
^^^ibl©  rodiJ,  .^nd  suspended  without  the  mill  up^on  tliiaf 
:arms  or  fK^unes.or  wtliin  it^  in  such  a  hianner  as  to 
.operate  jipon  the  sheaves  pr  pinions,  or  the  ropes  thi^ 
-fjpen  the;flaps  ;  whicli_,  if  these  balls  or  weights  are  pro^ 
.pe^ly  situated  and  constructed,  they  will  do  ,more  or 
Jess,^ according  to  tl)£  velocitj'-  at  which  the  vanes  ans 
4nwing.  .... 

-  A  ^  Several 
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"  Several  other,  ways  mighit^be  mentioned  of  applying* 
the  same  princijide  here  expl^ned  to  horizontal  wind-^ 
mills,  particularly  by  making  the  fiaps  of  the  vanes  stand* 
vertically  or  obliquely,  or  by  making  them  or  the  vanci: 
of  different  ofther  shapes ;  or,  instead  of  frames  for  the 
ranes,  the  flaps  might  be  suspended  on  uprights^  fixect 
between  the  upper  and  lower  arms,  and  the  vanes*  might 
be  made  of  a  concave  form,  or  the  vesisttfig  side,,  and' 
convex  or  angular,  on  the  non-resistiag. 

They  might  also  be  eonstructed  with  only  one-.set  trf' 
arpis,  to  "(rhlch  the  perforated  vanes  ftiglit  be  fixed  ;.  but- 
whatever  may  be  tlie  planner  of  applying  it,  the,  princi*- 
pie  I  claim  th^  invention  of,  is  as  before  described  aiKi. 
explained,  being  the  ma,nntx  of  opposing  alterqately  a: 
resisting  and  a  non-resisting  surface,  by  dividing  i^  kttm 
several  small  spaces,  which  are  so  contrived  and  placftd^ 
as  tp  shut  and  oppose  their  whole  extent  ^oUeetivjeiy  tp' 
^e  wind ;  when  acting  on  one  side,  and  when  pn  the 
other,  they  all  giv^e  way,  and  allow  k  to  pass  through 
with  little  or  no  resistance,  except  what  is  cecasioned  l>y' 
the  thin  edges  of  the  flaps,  together  with  the  small  pro*- 
portion  of  resistance  made  by  the  power  requisite  for 
opening  them,  or  raising  them  up;  imt  this  resistance 
may  he  redueed  to  almost  nothing  by  poising  the  fiep^ 
in  such  a  manner  (by  weights  upon  the  lifters,  or  other-* 
wise)  as  to  rise  very  nearly  of  themselves,  or  at  least  to 
sequire  only  the  sniaBest  possible  power  or  motion  <^  Ae^ 
wind  to  raii^e  them.  * 

•  •  4 

^ '        ,,  Bi^o^D^v^  wStb  resp€/ci  to  W^l^r-Milfs, 

•  The  same  principle,  already  explained*  may  also  be* 

applied  to  horizontal  water-mills,  in  proper  situations, 

especially- for  wheels  to  go  under  water  in  the  current  of 

A  river,  or  by  the  ebbing  and  flowing  of  the  tide,-  where* 
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the  situation  -will  not  admit  of  8i;iy  fall  for  under-ahot  (X 
over-shot  wheels,  or  when  the  river  is  apt  sometimes  tor 
rise,  and  sometimes  to  fall,  so  much  that  such  vbeels  can« 
not  be  used  advantageously. 

At  th^  same  time,  where  mills  of  some  sort  woiuld  be  of 
great  utility  in  raising  wiiter  to  supply  towns,  country 
Keats,  &o.  or  for  other  purposes,  a  whed,  on  the  princi* 
pie  here  mentioned,  might  be  used  in  such  places  to 
great  a^^&i^^^g^y  t^  it  would  go  either  wholly  under  wm« 
ter,  or  partly  so,  and  would  alwaj^  turn  round  the  same 
way,  whether  the  current  was  running  down  the  river  or 
up,  as  when  affected  by  the  tides^  and  dierefore  might 
be  applied  to  ttde»milk  This  will  be  more  appareirt  hy 
referring  to  Figs.  6  and  7.  A  B  is  the  horiz^ital  water* 
wheel,  placed  in  tjbe  current  of  a  river  or^of  the  tide,  ei« 
ther  under  the  arch  of  a  bridge,  or  in  any  other  suitable 
piace;  #t  whi<^  it  may  be  attracted  by  two^K^alls,  C 
;md  D,  or  by  any  other  means,  in  order  to  render  the 
Ourrant  the  stroi^ger  at  the  wheel.  A  is  the  side  with  the- 
flaps  sht|t,  or  the  resisting  side,  where  the  current  runa 
in  the  direption  of  the  dait  l^  B  is  die  open  or  non**- 
resisting  ^de,  advancing  against  the  currents  When  it 
runs  in  the  direction  of  the  d^it  2,  B  will  be  shut,  and 
become  tlie  resisting  side,  and  A  will  be  open,  and  be- 
the  ,Bon<-re$isting  side ;  consequently  it  is  evident,  that 
whichever  way  the  current  runs,  the  wbael  wiil  turn 
rowd  in  the  direction  of  the  four  crooked  darts  dy  d^  tf,  d  ; 
and,  if  the  over-laps  were  made  on  th^.md^  B,  tba  wheel 
would  always  turn  the  reverse  way. 

The  flaps  for  water-wheels  of  this  sort  may  be  made 
either  of  tbia  deal  or  other  boa^s,  or  of  thin  plates  of 
iro^i,  copper,  or  other  metal,  Th^e  water*wheds  may 
be  stopped  or  regulated  by  a,  sluice,  on  c^er  side,  to, 
fitpp  the  puf  jrent^  or  to  fidmit  qnly  so  puich  9^  is  thoug4it 

necessary} 
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;  -^md  there  may  also  be  sluices  at  C  and  D,  to 
open  when  the  wheei-siuices  are  shut. 

It  is  thought  unnecessary  to  give  drawings  of  any  part 
of  the  machinery  connected  with  these  wmd  and  water* 
xniild,  that  being  no  part  of  the  invention  ;  for  they  may 
be  applied  to  any  sort  of  machinery  whatever.  An^ 
vertical  wind*milis  might  easily  be  altered  to  this  hori<- 
;sont;al  form,  which  saves  a  great  deal  of  machinery  at 
Ae  td|^^Pttie  mill,  and  rcijuir^  no  attendance  to  turn  it 
to  the  wind* 

Thirdly,  with  respect  to  other  Pitrpoees. 

The  same  principle  may  be  applied  to  several  oAer: 
purposes,  asfoUows: 

1st.  It  aiay  be  apfdited  to  the  pistons  of  pumps,  on  a 
large  scale,  which,  if  divided  into  a  number  df  long  nar--- 
row  valves  or  flaps,  will  be  much  better  for  such  pumps 
than  if  all  in  one  valve.  The  pumps  may  in  this  case  be' 
nsade  square,  and  of  any  dimensions ;  and,  having  a  lever 
or  handle  in  propdrtion,  may,  vnih  a  small  power,  raise 
an  immense  quantity  of  wstkr  in  a  short  time.  Such 
pumps  may  either  be  worked  by  band,  by  the  horizontal 
mill,  or  by  any  other  power,  and  might  be  of  particular 
service  on  board  of  ship  in  case  of  a  leak ;  for  which  pur- 
pose, portable  or  moveable  pumps,  of  a  great  width, 
might  be  kept  on  board  of  all  i^ips,  to  be  ready  to  put 
down  the  hatchways,  or  any*other  part,  when  necessary 
t9  throw  oot  the  water,  which  would  be  done  mens  esr-^ 
ped'ttionsly  in  this  manner  than  by  boihng  or  otherwise. 
And  even  on  board  of  ship  the  horizontal  windmill  might 
be  used  to  vock  soch  pumps,  whdcb  would  be  a  very 
great  relief  to  liie^eaiDeii  in  many  *  cases. 

2iL  To  acarieiate  the  motiov  e£  ships,  vesaels,  vt' 
boats^  by  means sil  iifiataiiv£ie»,*diifvided4nto  ji  number* 
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of  spaces  or  flaps,  which,  when  drawn  or  pushed  the 
on- way,  will  act  with  its  whole  fwce  ag^ainst  the  water, 
and  when  the  otlier,  will  give  way,  and  easily  be  brought 
back,  so  as  to  redact  in  the  same  manner.  This  may  be 
done  either  by  pushers,  with  long  poles,  or  bandies  over 
die  stern,  or  any  other  place,  or  by  being  suspended 
over  the  sides,,  and  drawn  backwards,  and  forwards  in  va«- 
rious  ways. 

'  3d.  t  or  ventilators  to  let  off  t^.fi>ul  air  at  one  part  of 
d  building,  room,  or  window^  and  to  admit  the  fresh  air 
at  another. 

'4th^  To  prevent  the  back  draught  in  flues  or  vents  erf"  . 
all  sorts,  and  by  that  means  keep  the  smoke  of  neigh- 
bouring vents  from  descending,  and,  in  naany  cases,  the 
vent  frocQ  smoaking:  Also  to  construct  boscet  or  sijuare 
tabes  to  put  upon  tii^  tops,  or  other  parts  of  vents,  so  as 
to  (q)en  on  one  side  and. shut  on  the  other,  according  as 
the  wind  blows, 

5th.  For  shiices  that  are  required  to  keep  water  out  or-- 
in  on  either  side,  as  the  ebbing  and  flowing,  of  the  tide, 
wheii  wanted  to  be  damme#  up  £6r  mills  or  other  pur- 
poses, <Mr  in  embankments  to  keep  the  water  out  on  th^ 
%me  side,  and  to  let  it  off  from  the  other, 

6tb.  For  the  bottoms  of  buckets  or  barrels  to  draw 
water  with ;  which,  if  constructed  on  thb  principle, 
would  not  require  beiu^  overturned  before  thay  can  be 
filled.  •      . 

And>  lastly,  this  priniqiple^  may  be  applied  to  wxf^ 
other  purpose,  by  wUch  it  is  required  to  obtain  or  to. 
prt>duce  niotion  or  power,  by  the  alternate  action  and 
re-ii»otiQn  of  resisting  and  non^resisltng  surfilces  in  fluids: 
of  any  denomination,  or  to -^produoe  .effects -by  the  alter-r. 
n^e  a^tipn  and  rie-action  of  sisch  flnidsiagaimt  siirfacesx>f 
a^  description. :  In-  witness  wiiereof^  lic^  .    .    t  4 
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Specification  of  the  Patent  granted  to  Robert  Fryer,  of 
Itastricky  in  the  Parish  of  Halifax^  in  the  County  of 
York^  IVoolkn-manufacturer^  and  James  BenneTj  oJ[ 
Oldluim-streety  in  the  County  Palatine  .of  Lancaster^ 
IVoolstapler  i  for  a  Method  of  manufacturings  cutting^ 
dressings  dyings  and  finishing  of  Cloth,  the  Warp  xi:herei)f 
is  composed  of  Silky  Cottony  Woollen y  Worsted,  or  Linen 
Varny  and  the  W(ft  of  Shcep^s  Wool  or  Lami's  Wool. 

f 

Dated  June  21,  1800. 

i  O  all  to  whom  these  presents  shall  come,  &c« 
Now  KNOW  YE,  tliat  in  compliance  with  the  said  proviso,* 
we  the  said  {lobert  Fryer  and  James  Beonet  do  hereby 
declare  that  our  .said  invention  of  a  pew  method  of  ma^ 
nufacturing,  cutting,  dressmg,  dying,  »id  finishing  of 
cloth,  the  warp  whereof  is  composed  of  silk,  cotton, 
woollen,  worsted,  or  linen  yarn,,  aad  the  v^eft  of  sheep's 
wool  ©r  lamb's  wool,  is  described  in  .manner  following  ; 
that  is  to  say  ;  Our  new  method  of  manufacturing,  cut- 
ting, dressing,  dying,  and  finishing,  gf  cloth,  the  warp 
whereof  is  compo&ed  of  silk,  cotton,  woollen,  worsted, 
or  linen  yam,  and  the  weft  of  sheep's  wool  or  lamb's 
wool,  consists,  iirst^  by  carding,  rpving,  and  spinning, 
in  the.  common  method  now  used  in  the.  manufactory  of 
wool  into  yarn  fit  for  weaving  into  cloth,  which  composes 
the  weft.  Secondly,  after  th«  weft  is.  maniifactured,  it 
ts  wove  into  a  warp  oiLwarpSiof  woollen,  worsted^  cotton, 
silk,  or  linen  yarn,  which  is  wovefi  by  causing  the  weft 
or  woof  to  fioat  or  pass  over  two  or  three  or  more  threads 
of  the  warp,  for  going  under,  or  being  attached  to  the 
cloth  only  by  oneormQre  threads  of  the  warp^  which 
causes  it  to  fMriB  a  roU  or  figpr«2  pn  the  £sM:&Qf  the  clotlu 

Thirdly, 
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Thirdly,  the  cloth  so  manufactured  is  then  to  be  cut  wirfi 
a  knife,  or  any  other  instrument,  by  introducing  such 
knife  or  instrument  tinder  the  roll  or  iigure,  and  running 
the  knife  or  instrument  along  i^ith  the  baud,  or  by  a  ma- 
chitie,  which  cuts  that  part  of  the  weft  or  woof  which  is 
left  above  such  roll  or  figure,  or  afloat  in  the  figure,  and 
thereby  produces  a  fine  rich  cover  upoivthc  face  of  the 
doth  ;  which  method  of  cutting  in  the  finishing  of  woollen 
or  partly  woollen  cloth,  manufactured  with  the  before- 
mentioned  materials  on  the  same  or  any  other  principle, 
has  never  before  been  made  use  of.     Fourthly,  the  cloth 
so  manufactured  is  to  be  taken  to  the  singeing-plate, 
which  is  an  iron  cylinder,  in  which  is  put  a  quantity  of 
fire,  to  make  the  cylinder  red-hot.     When  the  cylinder 
is  sufficiently  hot,   the  cloth  so  cut  must,  fifthly,  be 
drawn  as  quickly  over  the  singeing-plate  as  possible,  that 
it  may  not  injure  the  body  of  the  cloth,  but  may  singe 
tlie  surface  of  the  cloth,  and  shorten  that  part  of  the 
weft  or  woof  «^bich  has  been  cut  to  give  it  a  fuller  and 
richer  appearance ;  and  this  operation  of  drawing  the 
cloth  as  quickly  over  the  singeing-plate  as  possible  must 
be  repeated  several  times,  according  to  tlie  heat  of  the 
singciog-plate,   and   the  judgement  of  the  workman  or 
workmen ;  and  all  kinds  of  THoollen  cloth  manufactured 
by  carding,  roving,  and  spinnings  weaving,  milling,  and 
raising,   either  by  the  hand  or  by  machines,   may  be 
finished  after  the  same  process,  that  is  to  say,  by  singe- 
ing instead  of  cropping  or  sheering ;  which  method  of 
finishing  woollen  cloth  so  manufactured  is  a  new  inven- 
tion, and  has  not  heretofore  been  practised.     Sixthly, 
after  the  cloth  is  so  finished,  it  must  be  scoured  clean  in 
a  sud  of  sos^,  or  lye  and  water,  pretty  warm,  or  a  \yt 
made  firom  any  other  alkali  fit  for  the  purpose.     It  must 
then  be  well  boiled  a  few  hours  in  clean  water,  then  is 

to 
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to  be  taken  out  and  dried,  and,  if  found  necessary,  drawn 
over  the  singeing-pkte  a  second  time,  and  well  scottrckl 
as  before.  Serenthly,  the  cloth  is  then  dyed  with  any 
colour,  at  the  diseretion  of  the  manufacturer.  Eighthly, 
after  the  clgth  is  dyed  and  dry  it  must  be  well  brushed, 
smoothed,  pressed,  or  cylindered,  as  wanted,  which 
-finishes  the  process  of  manufacturing,  cutting,  dressings 
d3ring,  and  finishing  of  cloth,  the  warp  whereof  is  com# 
posed  of  silk,  cotton,  woollen,  worsted,  or  linen  yam, 
and  the  nveft  of  sheep's  wool  or  lamb*s  wool,  and  which 
method  of  finishing  cloth  is  also  adapted  to  finish  wooUea 
cloth  manufactured  in  the  usual  way.  In  witness  where* 
of,  &c. 


On  the  Destructive  Effects  of  the  Aphis  and  Blights  on 
Fruit-Trees ;  mth  useful  Observations  far  preventing' 
them.  By  Thomas  Andrew,  Knight,  Esqukrej  (f 
EtUniy  near  Ludlow. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce* 

do  many  writers  on  gardening,  and  on  general  agri- 
culture, have  treated  on  blights,  and  so  nmny  different 
tfieories  have  been  offered  to  the  public,  that  the  subject 
may  appear  to  many,  to  have  been  already  sufficiently 
investigated.  The  Society,  however,  entertained  a  cbu« 
trary  opinion ;  and,  having  expressed  a  wish  to  receive 
fiifther information,  I  avail  myself  of  this  opportunity  to 
lay  before  them  some  remarks,  which  I  have  at  different 
^io^es  made,  during  several  years  of  rather  close  atten.^ 
tion  to  the  subject. 

Vol.  n,--SiECQNp  SBRiEf.  E  Whai 


^26  On  the  dcsttitctipe  JE^ffkcts  qfihe  Afihis 

J.    What  .are  usually  teriped  l;ilights,  in  the  «agpe  and  ex-: 
J  tensive  sigoificatiou  of  that  word,  appear  to  me  to  origi- 
. Date  from  three   distinct  causes: — from  insects,  from 
parasitical  plants,  and  from.unfavourable  seasons. 

The  destructive  effects  of  the  aphis  on  wall-rtrees  are  so 
,  yell  known  to  every  gardener,  as  scarcely  to  require  de- 
scription.    The  leaves,  curl  up,  the  fruit  drops  off,  aod 
^the  progress  of  vegetation  is  almost  .totally  suspended, 
.  Mych  ill-applied  labour  is  often  used  by  the  gardener  tx^ 
destroy  these  insects,  though  they  are  not  very  tenacious 
pf  life,     Another  more  extensive,  but  less  fatal  disease  iq 
plants,  the  honey-dcAv,  is  produced  by  this  insect  (as  dcr 
scribed  by  the  Abbe  Boissier  de  Sauvages).     It  has,  how-^ 
ever,  been  contended,  that  the  honey-dew  is  not  pro^ 
duced  by  the  aphis,  but  that  it  is  a  morbid  exudation 
from  the  plant ;  at  least  that  there  are  two  kinds  of  it  \ 
because  the  leaves  are  often  covered  with  honey  on  tree^ 
*  where  the  aphis  is  not  found,  and  because  the  aphis  is 
sometimes  found  without  the  honey-dew.     But  to  this  it 
may  be  objected,  that  honey,  not  being  a  volatile  sub- 
stance, will  remain  on  the  leaves  till  it  be  washed  off  by 
the  rain  ;  and,  when  moistened  by  the  dew,  will  leave 
the  appeai'ance  of  a  recent  exudation  ;  and  tliat  the  aphi^ 
certainly  does  not  afford  honey  at  any  period  of  its  ex- 
istence.    I  have  frequently  placed  plates  of  glass  and  of 
talc  under  the  lea^'es  of  fruit-trees,  on  which  different 
^species  of  the  aphis  aboupdcd,  and  I  have  found  these 
substances  to  be  in  a  few  hours  covered  with  honey  :  and 
1  have  cat  other  times  distinctly  seen  the  honey  fall  from  the 
imder-bides  of  the  leaves,  where  these  insects  abounded,  by 
t\\i^  following  means.     Having  placed  a  small  branch,  con- 
staining  a  numerous  colony  of  insects,  in  the  window  of  my 
etudy,  where  the  sun  shone  strongly  upon  it,  I  closed  the 
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liiitit^ers  so<a9  to  exckide^aM  theli^ht,  but  that  trhich^fSH; 
directly  on  tlie  branch.  In  this  sitaation  the  descending 
drops  of  honey  became  esjtremely  visible  by  TefVactionj 
mid  appeared  evidently  to  be  emitted  from  the  inseciE 
with  considerable  force.  Each  drop  contained  many  mi-^ 
mite  white  points,  which  1  considered  as  thd  eggs  of  \\\i 
aphii(  \  but,  as  I  knew  that  the  riiodes  of  generation  in  this 
stnrgular  insect  bad  much  engaged  the  attention  of  natu*  ' 
malists,  I  did  not  examine  with  sufficient  attention  to  de-* 
tide  that  point;  This  species  of  insect  appears  to  reqttird 
a  J)feVidus  dispdsitioh  in  the  tree  to  receive  it;  and  its 
first  attacks  may  thence  be  considered  as  symptomatic  oiF 
a  previous  ill  habit  in  the  tree :  for  T  have  found  that 
treeR- which  have  lately- been  transplanted,  have  totaU;f 
Escaped  its  attack^,-  wberveviery  othfer  tree^  of  the  sam« 
kind  of  fruit,  growing  in  the  same  situation,  has-been 
neoAy  d^troyedi  And  I  ciari  assert,  from  many  expei'i* 
tnentg'^  that  if- every  peach  a»d  nectarine  trfee  was* to  be 
dug  up  Onoe  in"  every  fiv^  or.  six  years-,  and  to  be  re* 
planted  with  some  fresH  mould  round  the  root*  (whicB 
should  b©  as  liftte  ihjtired  as  possible),  a  much  largef 
quantity  of  fruit,  and  of  very  superior  quality,  wdtild-'b* 
obtaiiied^  It  is  unnecessary  4q  inform -the^  experienced 
giirdeber,  that  the  tree  should  bfe- removed  early  in  the 
autumn  ;  that  its  branches  shonld  be  considembly  re* 
trenched,  and  that  it  should  not  be  suffered  to^  bear* A 
heavy  crop  of  fruit  in  the  succeeding  season.  I  hav<i 
never  found  any  species  aiAongst  the  numerous- and  prcA 
Hfic  genus  of  the  aphis,-  which  was  not  readily  destroyed 
Ort  the  wall-tree  by  covei-ing  it  with  a  sheet  of  "* canvas*, 
and  underthat  introducing  the  smoke  of  tobacco.  It  is^, 
however,  nec^essarv  that  the  fumis^ation  should  be  re^ 
p^dted  twice  or  thriee,*  with  intervals  of  four  or  five  days; 
I  have  often  seen  the  addition  of  sulphur.. reeommeaded^ 
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wenA  hare  koowiif  it  trted,  but  always  %vith  fiital  eofis^ 
qaenees  to  the  tree,  as  ^dl  as  to  the  insects.' 

The  blossoms  of  apj^  and  pear-trees  are  often  said  by 
fiurmers  to  be  bBghted,  when  they  are  destroyed  by  iii» 
fleets,  whieh  breed  within  them,  or  hi  their  froit;  and 
ihe  same  term  is  used^  when  the  leaves  have  been.eaten 
}fy  the  caterpillar :  but  as  the  insects  themselv^,  as  well 
as  Ae  manner  ii>  which  their  depredations  are  made,  are 
extremely  obvious^  they  do  net  properly  come  under  our 
observation  when  treating  of  blights. 

The  species  of  parasiticsd  plants  which  are  found  in  the 
form  of  disease  on  other  plants,  appear  to  me  greatly  t^ 
exceed  the  number  of  those  I  have  any  where  seen  de« 
fcribed  by  botanical  writers^  Of  these  the  mildew  is  the 
most  common  and  envious.  If  a  braneh,  infeeted  with 
this  disease,  be  struck  by  the  hand  in  cahn  Ary  weather, 
a  quantity  of  white  powder  will  be  found  to  fly  from  it ; 
and  if  this  be  received  on  a  plate  of  talc,  or  of  glass,  and 
examined  by  the  microseope,  it  will  be  found  to  coTtsist  of 
rery  numerous  oval  bodies,  evidently  organized.  There 
is  another  plant  similar  to  this  in  every  tlung  but  colour 
(being'  of  a  tawney  brown),  which  is  not  unfrequently 
found  on  the  leaves  of  young  ^>ple*trees.  Both  these 
plants  appear  to  me  to  be  evidently  species  of  mucor ; 
and  as  much  the  greater  number  of  species  of  this  genus 
ef  plants  is  found  to  flourish  in  damp  air,  and  in  ffltuatioDs 
deprived  of  light,  it  may  be  supposed  that  the  fc»regoing' 
diseases  might  be  prevented  or  removed,  by  placing  the 
plants  at  proper  distances  :  but  I  have  not  found  this  to 
be  the  case.  They,  however,  abound  most  in  low  and 
sheltered  situations ;  but  they  are  not  unfrequently  seen 
in  those  of  an  opposite  kind.  The  red  and  white  mould 
on  hops,  and  the  black  spots  on  stalks  of  wheat  (the 
ruhigo,  of  Virgil),  and  many  other  diseases  of  plants^ 

will. 
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will,  i  ^ok,  be  found  to  arise  from  the  attacks  of  minute 
plants  of  this  genus,  which  appears  to  me  to  possess 
qualities  somewhat  similar  to  the  digestive  powers  of 
atiimalst 

The  most  common  and  extensive  causes  of  what  are 
termed  blights  remain  still  to  be  described,  and  evidently 
<ixist  in  the  defects  and  sudden  variations  of  our  unsteady 
ctimater    Whatever  be  the  cause  by  which  the  sap  is 
raised  ami  propelled  to  the  extremities  of  trees,  it  is  well 
known  that  its  progress  is  accelerated  by  heat,  and  that  it 
is  checked,  or  totally  suspended,  by  cold ;   and  it  has 
been  ascertained  by  others,  as  well  as  by  myself,  and  in- 
deed is  known  to  every  experienced  gardener,  that  a  plant 
under  the  most  skilful  management  does  not  seadily  re- 
cover its  f<Hrmer  vigour,  when  it  has  been  injured  by  ex-t 
posure,  for  a  few  hours,  to  a  temperature  much  below 
that  to  which  it  has  been  previously  accustomed.     It  fre- 
quently happens  in  this  climate,  when  the  blossoms  of  our 
fruit-trees  are  just  expanding,  that  a  vay  warm  day  suc^ 
ceeds  a  night  whose  temperature  has  been  some  degrees 
below  the  freezing  point  of  water.     In  such  a  day  the 
evaporation  from  the  uitfolding  leaves  and  blossoms  will 
be  greatly  increased  by  tlie  agency  of  heat  and  l%ht, 
whilst  the  supply  of  nourishment  is  in  a  great  measure 
cut  off  by  thfe  ill  effects  of  the  preceding  night.     The 
blossoms  will  nevertheless  unfold  themselves,  but  will  be 
unproductive,*  from  the  want  of  due  nourishment ;  whilst 
the  h&iy  appearance  of  the  air,  which  almost  alwitys  ao^ 
companies  such  weather  in  the  spring,  will  induce  the 
gardener  unjustly  to  infer  that  the  ill  effects  he  observe^ 
have  arisen  from  some  quaUty  in  the  air  (distinct  from  ex-* 
i;m&  of  heat  and  cold),  which  he  denominates  a  blight,    - 
The  best  defence  against  this  kind  of  weather  for  waili 
irees,  that  I  believe  has  yet  been, tried,  is  a  covering  of- a 

double 


^  On  ike  d^i(UructmJ^fi^ 

4Q^bIe^  apd  tijj^f^t^ ;  £&s^hy  tbm ib^ tr^#  is. m-  some 
gjree  protected-fr^m^&osl; ;  and  t\m  e;cQ^9»  of  ewtpprMion);! 
in, the  succeeding  d^y,  is;  in.  a  very  consii^raWe  degree^ 
prevented.  Lightning  is  suppdsed  by  many  to  bo  veryi 
highly  ipjurious^  tq  the  blQ8|K)ii^  of  tretfl;  hut  L  believe 
that  the  ill.eifects  whiclit  c^f^peatsoH^me^  to  accompftn^ 
it,  may  be  m^re  justly  atU'itnited  to  excessive  heat.  The> 
careful  gardc^ner  oftea  covers  hiatrec^  with  ma|$,  or  some-»> 
thing  of  thi9  ki9d ;  and  by  almost  toitiJIy  depiiving  thei 
tree  of  lights ,  oroa^s  tl)ftt  blight  wbith  faec  is  anxious  tcL 
exclude. 

As  th^  bL6i^K>E»9  of:  every  tree  are.  formed  duiring  tlici 
preceding  summer  and  autiiimi,  tb^y  will  evidjently  b# 
Qiore  perfect  in  prppo^tloo'  ds  those  setas^ns  have  been 
favouva|;>le,. aqd.a^tl>a  mai>99i^Ene;nt  of  the.  gardener  bam 
.  been  judi<^io^s  ?  and  a^  the  power  of  bearing  unfavounabkr 
weather  will  be.  propprtiosBui/to  th^ir  vigour,  atid  to  tho 
matuxity  oitiifi  a^mu^^.  wpodj  t^^ovgh  Avhicb  the  sap  passesr 
to  support  them^  the-,  gardener  should  be  (.though  ho 
rarely  is)  es^tie^eiy  a^trentiv^  to  keep  bis:tre£ts  in  such. a 
staf^x  ^pd^  tb^  b|raipche>  at .snc^ii^  djfitances  £mm  iea^ii  othet^ 
that  they  may  rt^ceive:  the  greatest-  possible  benefit  froin 
the  portion  of  light  aiid  heat  A\hieh  our .  shadowy  cJimate 
affords  them.  It  tVeqnendy  happens  hi  priming,  that  to» 
much  bearing^woovl  ijjj  left  on.  the  tree.  Every,  gardeaei^ 
opght  to  know,  that  where  a  hundred  fcuits.ace  a  sufficient 
crop  for  a  tree,  he  has  a  better  chance  to  obtain  thathun^^ 
dred  from  one  thousand  blossoms,  to  which  the  whoiat 
novirishment  of  the  tree  is  directed,  than  when  the  same 
(quantity  of  nourishinent  has  to  su  pport  a  hundred  thousands 

In  standard  fruit-trees,  where  no  advantages  can  be 
derived  from  covering  them,  much  may  be  done  by  that 
judicious  apphcation  of  tl)e  priming-knife.  The  branches 
of  a  tree  of  ..this  kind  ougiit  to  be  much  tbinaied  towatd^ 

their 


|toir^»trdttUie»,  so  that  %hd  4iglit  'vaay  be^admitted  into 
jtbe  centre  of  ilie  .tree ;  but  the  iiltepBal  parts  of  it  should 
never  be  so  tbin  as  to  admit  of  a  fr^e  current  of  air 
trough  it.  When  a  tree  bas  ^been  properly  pruned, 
blossoms  and  fr'Uit  will  be  Ibiind  on  every  part  of  it :  and, 
in  unseasonable  seasons,  the  internal  ^bloaspms  will  receive 

'  •  •  • 

;protectioufraiQ  tb^  eHt^rnalbranehes,  ^wbioh  will  be  un* 
^iruitfiil* 

It  is  particularly  the  interest  of  every  iplanter^  to  take 

.  pare  tbat  the  vajsieties  of  fruit  which  he  plants  be  siif* 

£ciently  hardy  fdr  the  situation  in  wbidh  he  places  them  ; 

foTy  if  this  be  not  attended  to,  kttJe  benefit  will  bede« 

rived  from  •tb^  folregioikig  obsarvadioiis. 
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Ftrom  the  Transactions  of  the  Rc^yal  Irish  Academy. 
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H£  ^aturaliizaticN]  of  plasxts  is  an  object  of  such  im- 
portance, and  a  ^idb^otthat  is  at  present  bo  little  under* 
fflood,  that  ally  atfcempt  to  extend  our  knowledge  of  it, 
b^wev^r  trifling,  may  sttU  tend  towards  improvement,  , 
and  perhaps  serve  as  a  foundation,  on  which  at  «56me  fu- 
ture period  a  more  perfect  structure  may  be  erected. 
!Many  experiments  are  yet  wanting ;  niuch  remains  to  be 
yet  done;  and,  like  other  branches  of  knowledge,  it  will 
reqittre  tbe  united  efforts  of  numbers  to  bring  it  to  per- 
fection. 

The  aame  Almigfaty  Hand  that  formed  tbe  earth  has 
scattered  in  far  distant  regions  vegetables  which  the 
necessity  or  luxury  of  .man  excites  him  to  endeavour  to 
accumulate  about  his  borne.     And  if  we  at  the  present 

time 
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time  survey  tbe  difierent  natioas  of  the  e9urtli,*we  shiBI 
findithat  most  <^  tbem  have  received  great  and  importaiit 
.benefits  by  the  introduction  of  foreign  plants.;  and  that 
.  there  is  no  (country,  however  numerous  its  collection  of 
plants,  but  may  yet  receive  considerable  advantages  by 
the  naturalization  of  others. 

Botany,  a  science  which  every  one  engaged  in  the 
study  of  will  readily  acknowledge  to  afford  one  of  the 
purest  of  human  pleasures,  from  the  introduction  of  ex- 
otics derives  its  principal  support  \  and  certainly  what- 
ever  tends  to  facilitate  this  amiable  study  is  truly  deserv- 
ing, of  the  attention  of  every  philanthrc^ic  ^nd.  As  all 
botanists  cannot  have  an  opportunity  of  examining  plants^ 
in  their  native  soils  at  proper  seasons,  it  is  therefore  only 
by  transplanting  and  cultivating  they  can  become  ac- 
quainted with  the  productions  of  distant  countries ;  and  to 
cultivate  them  with  success  we  must  derive  our  informa- 
tion principally  from  the  plants  themselves;  each  has 
certainly  a  peculiar  character,  which  were  we  truly  ac* 
quainted  with,  those  tedious  experiments  with  each  newly 
.  acquired  species,  which  now  neariy  exhaust  the  patience 
of  all  lovers  of  plants,  would  be  no  longer  necessioy ; 
gardening  might  then  boast  of  being  established  on  scien* 
tific  principles,  and  would  then  never  adopt  rules  con« 
trary  to  what  nature  dictates. 

By  our  present  imperfect  knowledge  of  the  physiology 
of  plants,  we  are  necessitated  to  accept  of  every  assistance 
within  our  reach :  and  plants  being  so  immediately  con- 
nected with  every  modification  of  the  atmosphere,  mete- 
orology, which  has  hitherto  been  considered  as  an  object 
of  curiosity,  is  a  source  from  which  we  may  derive  much 
useful  information. 

Heat  being  found  to  increase  or  decrease  nearly  in  a 
regular  progression,  according  to  the  degrees  of  latitude, 

if 
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if  the  latitude  of  the  place  where  a  plant  is  found  be 
known,  by  consulting  Mr.  Kirwan*s  Table  of  the  Mean 
Annual  Temperature  of  different  Latitudes*,  we  may 
find  whether  the  temperature  nearly  corresponds  with 
our  own.     Or,  supposing  the  mean  annual  temperature 
of  Dublin,  lat.  52**,  equal  50  of  temperature,  by  adding 
one  for  every  degree  of  latitude  southward,  and  subtract- 
ing one  for  every  degree  of  latitude  northward,  we  have 
the  temperature  correctly  enough  for  our  purpose.     For 
these  calculations  need  not  be  carried  to  the  greatest  de- 
gree of  correctness, '  as  we  know  that,  if  we  except  a  few, 
plants  have  a  considerable  range  of  latitude,  those  which 
cannot  bear  frost  being  found  to  extend  from  the  north- 
ern to  the  southern  Verge  of  the  torrid  zone,  and  many  of 
those  which  grow  on  the  southern  limits  of  the  temperate, 
to  approach  the  borders  of  the  frozen  zone,     Thus  of  the 
Lapland  plants,  near  three  hundred  are  found  in  the  en- 
virons of  Paris  +  :  many  of  them  much  farther  south,  and 
some,  as  the  Water  Lillies  (Nympha^a),  Sundew  (Dros- 
era).  Arrow-head  (Sagittaria),  &c.  even  natives  of  India  J. 
In  the  lattitude  44**  on  the  European,  and  34**  on  the 
American  continent  Ifj  it  is  not  unusual  for  water  to  be ' 
frozen  in  January  ;  and  as  some  seasons  ar^  much  more 
severe  than  others,  plants  growing  considerably  farther 
to  the  somhward  would  be  liable  to  suffer  by  cold  in  such 
seasons,  if  nature  had  not  provided  a  remedy  by  their 
iSDanner  of  growing,  which  enables  them  to  resist  the  cold 
of  such  rigorous  seasons ;   and  on  this  account  many  of 

*  See  an  EstUnate  of  the  Temperature  of  DifFeient  latitudes  by  R, 

Kir  wan,  efq.  page  I7. 

t  See  Flora  I^pponica  and  Thuillier*s  Flore  des  Environs  de  Paris, 

X  SeeHuntcr*s  Evelyn's  Sylva,  p.  552. 

%  See  Kirwan  on  the  Temperature  of  Different  latitudes,  p.  50. 
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them  will  be  found  to  tbrive,  when  transplanted  aiiie  or 
ten  degrees  further  north  than  their  native  stations. 

From  antient  authors  it  appears  that  Italy  formerly  ex* 
perienced  the  same  degree  of  cold  as  the  American  con-» 
tinent  under  the  same  parallel  of  latitude  does  at  present.  • 
Therefore  it  is  highly  probable,  that  ItaKan  plants,  not 
introduced  into  Italy  since  that  tim^,  might  in  a  series  of 
years  be  changed  from  their  now  tender  to  their  once 
hardy  state. 

But  in  conducting  such  an  experiment  as  the  naturali- 
sation of  plants  from  a  southern  to  a  northern  climate,  sq 
many  minute  circumstances  require  our  attention,  that 
few  people  have  either  time  or  patience  to  reach  the 
wished-for  goal. 

But  a  careful  attention  to  the  characters  which  the 
plants  themselvps  present,  will  enable  us  to  proceed  with 
more  certainty,  ^nd  hppes  of  having  our  end^vours 
crowned  with  success. 

By  the  appearance  qf  the  roots  and  leaves  we  may 
nearly  determine  in  what  kind  of  soil  the  plaQt  is  most 
likely  tp  thrive.  Robust  roots  and  fleshy  or  rigid  leaves 
require  a  dry  soil,  according  to  their  thipkness  ;  stiff  clay 
or  sandy  loam,  as  beans,  peach,  and  apple  trees ;  robust 

« 

spongy  roots  whiph  have  ^  tendency  to  mat  near  the  sur* 
face  with  thin  leaver,  as  the  Alder  (Betula  Alnus),  Wil- 
lows (Salix),  require  a  somewhfit  stiff  soil  with  moisture ; 
many  of  the  Salix  genus  will  not  grow  with  their  ?ic* 
customed  yigoi^r  in  a  light  tprfy  or  peat  mold  soil,  for 
want  of  the  necessary  resistance  to  the  roots,  although 
suitable  in  respect  to  moisture.  Slender,  hard  atid  wiry 
roi>ts,  as  those  of  the  pine,  Cistus,  &c.  require  dry, 
sandy,'  or  gravelly  soils.  And  extremely  fine  and  h^ilr- 
like  roots,  as  those  of  Erica,  Halmia,  Rhododendron,  &c, 
^tjsit  have  a  soil  whose  particles  will  not  impede    the 

I  fiibooting 


On  the  Naturalizafion  of  Plants.  35 

shooting  of  their  tender  .fibres,  and  with  a  small  but  regu- 
lar degree  of  moisture,  that  the  rootB,  which  by  their 
form  cannot  resist  the  slightest  drought,  may  not  be  de-^ 
stroyed.  Plants  in  a  warm  climate  perspire  more  than 
in  a.  cold  one  ;  so  in  a  warm  they  require  much,  and  in  a 
cold  one  little  moisture*  Therefore,  when  transplanted 
from  a  Wafm  to  a  cold  clitnate,  they  should  have  a  drier 
soil,  and  from  a  colder  to  a  warmer,  a  moister  one,  thaa 
their  native  station. 

In  the  first  case,  not  being  able  to  perspire  the  super- 
.  abundant  moisture,  they  will  be  rotted ;  and  in  the  last, 
not  having  moisture  sufficient  to  supply  the  loss  by  per- 
ispiration,  the  growth  will  be  slow,  disease  and  death  wili 
follow,  unless  they  receive  a  timely  supply  of  moisture ; 
by  the  red  or  yellow  colour  of  the  leaves  we  may  discern 
the  approach  of  the  first  evil,  and  by  the  stunted  growth^ 
and  small  curled  leaves,  that  of  the  last.  A  large  quan-- 
tity  of  pure  circulating  fluid  $eI(lom  injures  {)lants,  but 
stagnant  water  is  certain  destruction  to  almost  everjT 
vegetable. 

After  having  determined  the  most  suitable  Soil,  w^ 
must  afterwards  strive  to  give  each  plant  a  proper  situa- 
tion. It  is  well  known,  that  plants  from  a  shady  will  nc% 
thrive  well  in  an  open,  nor  plants  from  an  open  in  a  shadjr 
situation.  But  the  necessity  of  a  natural  situation  is  b/ 
110  plant  more  evidently  illustrated  than  by  the  commoQ 
myrtle  (Myrtus  Communis.)  Even  at  Clenarm,  in- the; 
latitude  54**  se'  N.  it  grows  with  great  luxuriance  con^ 
tiguous  to  the  sea,  and  braves  our  coldest  winters ;  yet 
all  attempts  to  naturalize  it  in  an  inland  situation,  se\^eral 
degrees  farther  south,  and  in  a  much  more  genial  cli* 
mate,  have  hitherto  proved  unsuccessful.  The  olive  tre«' 
cannot  possibly  be  cultivated  in  the  ititp rior  of  Asia  or 
America,  though'the  latitude4>^  1^  otlwrespeats  frivour* 

F  3  able, 


y/r'  ^^1 


36  On  the  Naturalizaiion  of  Plants* 

# 

able,    nor   is  it  fruitful  when   excluded    from   the  sea 
breezes  *. 

The  cause  of  this  may  be  that  near  the  sea  the  tempe- 
rature is  more  regular  than  within  land,    and  sudden 
changes  are  perhaps  unfavourable  to  evergreens :  for  we 
always  find  those  with  broad  leaves  grow  best  in  the 
shade,  and  those  with  narrow  leaves  on  elevated  places, 
in  both  of  which  situations  the  temperature  is  more  regu- 
lar than  in  open  exposures  or  confined  vallies.     And  w^ 
may  often  observe  plants  growing  on  a  somewhat  elevated 
situation,  if  sheltered  from  strong  winds,  less  hurt  in  a 
severe  winter,  than  others  in  low  warm  and  sheltexed 
places.     For  vapour  being  raised  in  such  places  during 
the  day,  prpduces  a  greater  degree  of  cold  by  condensa- 
tion and  evaporation  in  the  night,  than  is  experienced  in 
other  places  where  the  coldness  of  the  air  prevented  the 
rise  of  vapour  during  the  day.     From  every  observation 

• 

ft  appears,  that  those  plants  which  have  the  least  sap  in 
Vvinter,  or  whose  sap  is  of  a  resinous  or  oily  nature,  suf- 
fer least  from  cold,  and  that  the  principal  cause  of  de- 
struction is  the  vessels  being  burst  by  the  freezing  of  the 
sap.     The  hoar-frost,  which  is  always  most  abundant  in 
vales,  tends  in  a  great  degree  to  promote  this;  for,  being 
"changed  into  water,  part  only  of  this  water  is  evaporated 
during  the  day,  the  rest  remains  to  be  converted  itito  ice 
by  the  cold  of  the  ensuing  night.     This  icy  covering  in- 
creases the  (iold,  till  the  vital  principle  t>  and  resistance, 
given  by  the  formation  of  the  bark  to  the  entrance  of 
*cold,  are  overcome,  the  sap  frozen,  and  at  the  same  time 
'the  vessels  burst  by  the  expansive  force  of  freezing.   This. 

*  See  Saint  Pierre  8  Studies  of  Nature^  translated  by  Hunter*  vol.L 
(}age607.    Dublin  edition* 

,     t  See  Smithes  Tracts  relating  to  Kataral  History,  page  177 ;  and 
Philoso{)iucal  Transactions  for  1788. 
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gives  the  reason  why  plants  in  a  situstion  where  the  smi 
does  not  shine  on  them  to  thaw  the  hoar-frost,  suffer  least 
in  severe  seasons ;  and  that  plants  removed  m  Autumn, 
unless  the  shbots  are  completely  hardened,  will  be  mcons 
liable  to  be  injured  by  frost  than  those  of  the  same  spe- 
cies, tlie  descent  or  fixation/  of  whose  sap  has  received  no 
check  by  transplanting.  MiUer  remarks,  that  those 
plants  which  were  removed  in  the  Autumn  of  1139  were 
mostly  killed  by  the  cold  of  the  ensuing  winter,  while., 
many  of  the  same  species  escaped  uoinjured:  and  tlie 
same  may  be  always  observed  after  every  severe  winter  *. 

Few  deciduous  shrubs  agree  with  shade  :  their  natural 
place  is  the  sunny  outskirts  of  the  forest :  and  when  other- 
wise situated,  long  and  slender  branches,  with  large  thia 
leaves,  ^hew  their  unhealthy  state.  From  these  tte 
climbing  plants  are  easily  distinguished  by  their  tendency 
to  contortion,  or  shooting  forth  roots  or  tendrills.  To 
the  deciduous  climbers  a  slight  shade  is  not  hurtful,  as  it 
is  only  there  they  can  find  the  necessary  support ;  but  In 
the  deep  recesses  of  the  forest,  the  evergreen  climbers 
will  spread  around  their  tangling  branches,  and  thrive 
)^^ith  wild  luxuriance,  never  appearing,  if  the  soil  Is 
sufficiendy  moist  in  summer,  to  be  hurt  by  the  thickest 
shade  of  deciduous  trees. 

The  shade  is  also  the  natural  situation  for  young  plants^ 
By  the  parental  shade  they  are  protected  from  the  drought 
of  Summer,  and  the  cold  of  winter.     The' more  a  plant  is 

*  The  following  ex^erimenls  may  throw  some  Hght  upon  the  eaiistf 
«f  plants  remuiniiJg  unfrozen,  wlien  ihe  surrounding  water  is  frozen. 
Water  enclosed  in  sealed  glass  globules  remains  unlVoeen,  'till  the  ther* 
mometer  descends  to  twenty-four  ;  unsealed  ones  freete  and  burst  im- 
mediately on  b^ing  cooldl  down  tb  freezing  water.  Oil  indosed  m 
thosame  kind  of  globules  continued  unex[)anded,  and  consequendy  ilse 
^obules  unbroken,  when  placed  in  a  mixture  of  snaw  and  sal  amirno- 
niaic^  and  cooled  below  0. 

shaped 
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fctiaped  in  winter,  and  the  nearer  it  is  to  any  large  body^ 
the  less  danger  it  will  be  in  of  suflFering  from  frost.  For 
when  a  plant  or  water  is  so  situated  as  to  be  overtopped 
by  trees,  a  great  part  of  the  hoar  or  frosty  partiples, 
which  would  fall  on  it,  is  intercepted.  Under  trees  we 
may  often  observe  water  unfrozen^,  and  plants  unhurt  by 
the  severity  of  cold^  and  many  retaining  their  leaves ; 
when  water  at  a  small  distance  is  frozen,  and  plants  of  the 
same  species,  but  unshaded,  lose  their  leaves  and  suffer 
isonsiderably.  As  large  bodies  are  not  easily  cooled,  the 
cold  i»  in  some  degree  mitigated  by  the  stems  of  large 
trees*  That  this  is  the  case  may  be  perceived,  the  twigs 
and  smallet  branches  being  covered  with  hoarfrost,  whew 
the  trunk  and  larger  branches  remain  uncovered. 

Dr.  Wilson  of  Glasgow  observed,  that  when  a  great  de- 
gree  of  cold  prevailed,  palisades  extending  outwatd  from 
a  house,  ajnd  also  from  a  large  pillar,  were  covered  witli 
hoarfrost,  in  the  most  regular  manner,  according  to  their 
proximity  or  distance  from  the  hou^eor  pillar,  those  next 
the  house  or  pillar  remaining  free  from  hoarfrost,'  while 
the  more  distant  ones  were  entirely  covered  *.  This  ac- 
counts for  the  fig-tree  shoots,  mentioned  by  Miller,  being 
killed  when  growing  out  from  the  wall,  at  the  same  time 
when  the  other  shoots  close  nailed  to  it  escaped  unhurt  t* 
From  this  circumstance,  most  people  have  affixed  those, 
plants  which  they  wish  to  naturalize  to  the  cKmate  against 
walls.  But  when  put  to  a  wall,  care  should  betaken  that 
they  are  sheltered  from  strong  winds,  which  generally 
injure  the  leaves  and  young  shoots,  thereby  destroying 
the  plant  if  it  is  not  vigorous.  On  this  account  the  stems 
of  large  trees  are  preferable  for  climbing  plants,  and 

•  Philosophical  Transactions,  voLlxx,  p.  471*  2- 
t  Milter's  Dictionary,  article  Ficu^. 

there 


On  the  Naturdlizatwn  of  Plants^  39 

there  they  must  always  be  more  admired  as  appearing 
more  natural. 

.  But  instead  of  affixing  to  walls  those  plants  which  re^ 
quire  no  support,  we  might  cultivate  thei^i  in  pots  or 
boxes,  which  may  be  placed  in  their  proper  exposure 
during  the  summer,  and,  until  their  hardiness  is  deter^ 
ini^ed,  removed  under  the  fir  or  other  trees  in  winter, 
the  thickness  of  whose  shad^  ougfit  to  be  proportioned  to 
the  apparent  tendei*ness  of  the  plant* 

These  pots  or  boxes  should  be  always  sunk  in  the 
earth,  and  in  winter  the  surface  covered  with  moss.  The 
drier  the  ground  the  better,  for  sunken  pots  are  liable  to 
be  too  damp* 

The  best  manner  of  treating  Ericas  is  to  place  them  in 
a  proper  situation  in  the  spring,  and  on  the  approach  of 
severe  weather  to  fix  branches  of  spruce-fir  about  them, 
augmenting  the  covering  as  the ,  cold  increases.  But  as 
the  cold  sddom  becomes  suddenly  severe,  and  asUght 
frost  does  them  little  injury,  the  Erica  Tubhflora,  one  of 
the  n(iost  tender,  bearing  about  29**  of  Fahrenheit's  ther- 
mometer ;  it  is  best  not  to  begin  covering  too  soon,  lest, 
as  they  are  plants  that  require  a  very  small  degree  of 
heat,  they  should  be  made  to  shoot,  in  which  case  the 
slightest  frost  will  perhaps  destroy  them.  To  protect 
berbaceous  plants  from  frost,  moss  i9  .the  mpst  proper 
covering,  by  remaining  alive  through  the  winter ;  eyeu 
after  being  pulled  up,  it  is  not  liable  to  beating  and  |mi- 
trefi^ction,  as  all  dead  vegetable  substances  are,  by  which 
they  impart  to  the  plant  heat  and  moisture  (the  two  prin- 
cipal ag§nts  which  cause  vegetation)  thereby  putting  the 
vegetating  powers  in' action,  and  filhng  the  plant  with 
sap,  at  an  improper  season.  In  our  culture  of  annuals  our 
only  care  is  directed  to  placing  them  in  proper  soils  and 
exposures,  Fpr,  thatqo  regipa  of  the  earth  should  re- 
main 


40  On  the  NaturoKsafum  of  Plants. 

jftaift  ttirinbabit^d,  with  a  liberal  hand  have  the  annnal 
pfants  been -distributed  ;  from  these  do  men  and  animak 
derive  their  principal  support,  and  of  all  the  vegetable 
kitigdotti,  they  are  best  adapted  for  naturalization.  By 
fcringing  their  seed  to  perfection  in  a  smgle  season,  thejr 
arc  capable  of  cultivation  in  a  greater  variety  of  climates 
than  any  other  vegetables.  And  the  seed,  being  equally 
imdestroyed  by  natural  heat  and  cold,  Kes  dormant,  till 
genial  weather  calls  forth  its  latent  powers,  and  urges  it 
to  vcgetation^whether  among  tlie  frozen  snows  of  Sibe- 
fta,  or  the  burning  sands  of  Afi^ica.  The  Reseda  odorata 
(l^Iigmonett.e),  a  native  of  Egypt,  and  Helianthus  annnus 
(Sunflower),  of  Mexico  and  Peru,  ripen  their  seed,  and 
ire  thereby  perpetuated  in  our  northeni  latitudes.  St. 
Pierre  *  says,  the  peasants  of  Finkmd  cultivate  tobacco 
(Nicotiana  Tabacum),  with  success,  beyond  the  sixty* 
first  degree  of  latitude  ;  and  ^that  barley  succeeds  in  the 
verv  bosom  of  tlie  North.  Amidst  the  rocks  of  Finland 
he  saw  crops  erf  this  grain  as  beautiful  as  ever  the  plains 
'rf  Palestine  produced  t» 

WlH^n  we  endeavour  t6  naturalize  plants^  that  we  may 
distinguish  those  which  offfer  the  fairest  prospect  of  sue- 
COS,  a  comparison  of  the  exotic*  with  the  natives  of  the 
ioit  will  be  our  surest  guide.  Thus  we  find,  that? 
tbf<mgho«it  the  fixjsty  rtgiftns  of  the  north,  th*  trces^ 
^r\rf>s,  bulbous  atld  perennials,  complete  their  shoots, 
imd,  befoi'e  the  cold  of  the  winter  commences,  enclose 
in  bybe^naCHle  or  scaly  buds,  the  embryo  for  the  coming 
yean  And  there  is  every  reason  to  believe  that  all  ex- 
lilies  which  cease  growing,  and  form  these  buds  or  hjber- 

•  See  St.  Pierre's  Stindies  of  Nature,  translated  by  Hunter,  Dtiblij) 
CflitioiH  vol.  I.  p.  604. 

f  See  same  Work,  p.  667.  . 
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macule  in  the  open  air  during  the  course  of  our  summer, 
will  not  suffer  from  the  severity  of  our  winter.  lo  the 
liot-house  many  plants  complete  their  shoots  that  woul^ 
not  probably  do  so  in  the  open  air,  the  heat  not  being 
sufficient  to  cause  them  to  grow  with  the  vigour  necessary 
for  their  completion  before  winter.  Nevertheless  many 
of  these,  if  not  all,  might  be  brought,  by  inuring  them  to 
the  open  air,  to  bear  our  climate.  The  Camelia  Japoni- 
<ja  Thea  viridis  aiid  C^lycanthus  praecox,  Avhich  were  for- 
merly kept  in  the  hot-house,  then  in  the  green-house^ 
are  now  sufficiently  naturalized  to  grow  in  the  open  air, 
and  are  as  little  injured  with  the  cold  of  our  winters  as 
either  the  common  or  Portugal  Jaurels. 

Some  exceptions  to  this  observation  seem  to  present 
Jthemselves.  The  Robinia  Pseudo  Acacia  (two-thorned 
Acacia)  does  not  form  external  hybernaci|le,  nor  com- 
plete its  shoots,  yet  grows  well  in  our  climate;  it  how- 
ever, when  the  frost  xjomes  on  early,  loses  ^  great  part  of 
its  summer  shoots.  Several  species  of  the  Cistus,  that 
•cease  growing  on  the  approach  of  winter,  but  form  no 
bybernacule,  live  through  our  mild  winters,  but  sufT^ 
|[reatly  in  severe  frosts.  And  others,  as  the  LaurusUnus 
-{Viburnium  tinus.)^  continue  to  shoot  and  flower,  unless 
the  frost  is  severe  throughout  the  winter,  sustained  by 
their  vitality,  or  that  principle  whose  existence  preserve^ 
plants  unhurt  by  cold  before  flowering,  but  which  ceases 
to  exist  when  the  parts  of  fnictitication  have  performed 
their  office*. 

The  Laurustinus  is  one  of  those  plants  that  were  intro- 
duced to  Ireland  before  green-houses  were  known,  con- 
iSequently  planted  in  the  oppn  ground,  and  exp^ience 
shews  that  it  is  seldom  hurt  by  frost.     By  it  we  find  that 

*  See  Smith's  Tracts,  p.  177»  and  Philosophical  Transactions  fgr 
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some  plants,  which  to  appearance  are  not  fitted  for  our 
climate,  do  yet  outlive  our  M'inters  ;  and  that,  without  4 
knowledge  of  their  native  stations,  we  may  sometimes 
suppqse  plants  to  be  tender  which  are  really  hardy :  thus 
the  Laurustinus  is  unhurt  by  frost  in  Ireland  until  the 
cold  exceeds  that  of  its  own  climate.  The  Buddlea  glo- 
bosa  and  Fuschia  coccinea  are  other  instances  of  plants, 
that  without  a  knowledge  of  their  native  climate,  Chili, 
we  would  not  suppose  capable  of  being  naturalized  to 
ours.  Yet  is  the  Buddlea  seldom  injured  by  oar  cold, 
and  the  Fuschia,  although  killed  to  the  ground  by  the 
winter's  cold,  sends  forth  abundance  of  shoots,  which  at- 
tain the  height  of  three  feet  in  summer,  and  are  deco- 
rated  with  its  elegant  flowers,  which  are  larger  and  much 
more  brillant  than  ever  they  are  when  confined  in  a  house. 
'  And  there  is  little  doubt  but  many  plants  of  Chill,  and 
even  those  which  grow  within  the  tropics,  when  found 
near  the  elevation  of  perpetual  frost,  would  bear  the  cold 
of  Spitzbergen  ;  for  on  the  tops  of  inountains  are  found 
the  plants  of  the  plains  of  more  northern  latitudes.  Thus 
is  the  Salix  herbacea  of  Lapland  and  Spitzbergen  found 
on  the  tops  of  Mourne  mountains  at  about  the  elevation 
of  2,500  feet.  On  the  Serra  of  Maderia,  latitude' 32°, 
38',  and  elevated  5,162  feet,  is  found  the  Erica  Arborea, 
of  the  neighbourhood  of  Genoa,  latitude  44®,  25'*. 
Therefore  as  the  temperature  which  prevails  at  the  eleva- 
tion of  5,162  feet,  in  latitude  32°,  is  found  nearly  to  cor- 
respond with  that  of  51**  north  :  the  Erica  Arborea,  which 
-grows  at  that  elevation  in  latitude  32®,  will  find  a  climate 
suited  to  its  nature  in  latitude  5\^f.  But  as  the  before- 
mentioned 

♦  Sec  Sketch  of  a  Tour  on  the  Continent,  by  J.  E.  Smith,  M.  D. 
F.R^S,  &c.  page  SCO,  vol.  I. 

f  On  dividing  15>577>  the  height  of  perpetual  frost  at  the  equator, 
by  tb«  difierence  of  the  temperature  above  and  below,  it  is  found  that 

every 
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»    « 

inentipqed  pljints  have  a  considerable  range  of  latitude,  it 
inay  be  cultivated  farther  north  when  the  soil  and  situa- 
tion are  favourable.  At  James  Holrnes's,  esq.  on  the 
eastern  shore  of  Carrickfergus  bay,  four,  iriiles  north  of 
Belfast,  there  is  a  plant  in  the  greatest  vigour  at  the  pre- 
sent  time  (July  l7^)  which  has  now  stood  uninjured 
three  as  severe  winteirs  as  Ireland  ^vei^  experienced,  viz, 
1794-5,   1797-S,  and  1798-9. 

The  situation  is  however  favourable,  being  against  a 
western  wall  facing  the  sea,  and  well  sheltered  by  distant 
trees  from  strong  winds.  And  in  the  neighbourhood  of 
the  sea  I  have  little  doubt  but  it  would  grow  still  farther 
north. 

The  sea  air  has  geneiralty  been  reckoned  a  powerful 
obstacle  to  having  plantations  on  its  shoires.  But  liiany 
observations  have  convinced  nie  that  it  is  the  wind  alone 
tvhicb  prevents  the  growth  of  trees  on  the  shores  of  the 
sea.  And  that  on  a  large  plain,  where  the  winds  are  un- 
impeded in  their  course,  the  same  difficulty  of  raising 
plantations  as  on  the  margin  of  the  ocean  will  be  ex- 
perienced. 

In  Forster*s  accotnit  ot  Cook^s  second  Voyage,  it  is 
mentioned,  that  the  trees  on  New  Zealand  were  growing 
'  So  close  to  the  edge  of  the  watei*,  that  the  ship's  masts 
were  entangled  among  their  branches ;  and  in  particular 
situations  the  same  proximity  of  treels  to  the  sea  might  be 
observed  in  various  latitudes.  At  Fairhead,  the  most 
northerly  extremity  of  Ireland,  and  exposed  to  the  fury 
6f  the  Northern  Ocean,  the  Sorbus  aiicuparia  (Mountain 

^very  299  feet  of  elevation  lesseiv  heat  \^»  and  on  dividing  5,1 62  feet  by 
fQQ,  we  have  i?*,  which,  subtracted  from  6^  mean  annual  temperature 
of  latitude  32**,  give  62,  for  the  Serra  of  Maderia,  corresponding  wIUi 
the  latitude  51°  (1). 
•  See  Kfrvv«n*s  Tablfe  of  meani  annual  tempefatnreV. 
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Ash),  Betula  alba  (Birch),  Quercus  Robur  (Oak),  witfi 
other  indigenous  trees,  grow  luxuriantly  within  15  or  20 
yards  of  high- water-mark.  The  reason  of  this  ?Lppears  to* 
be,  that  they  grow  upon  the  lower  part  of  very  high  land^ 
which  causes  an  eddy  to  be  formed  about  them  when  the 
wind  blows  from,  the  sea ;  and  by  the  same  high  land  they 
are  protected  from  the  south  and  south-west  winds. 

On  the  top  of  the  rocks  the  wind  rages  with  the  great-^ 
est  fury,  even  the  grass  seeming  blighted,  whereas  below 
the  rocks  every  plant  appears  in  ^  thriving  state,  and 
some  houses  situated  on  the  low^  part  Jiever  have  their 
thatched  roofs  disturbed  by  the  storms^  In  every  otheir 
part  along  the  coast  where  land  is  of  the  same  fonn-  it  is- 
covered  with  thriving  wood;  but  where  the  land  is  nearly 
level  for  a  leng;th  of  way  inland  no  wood  appears^  and 
every  hedge  is  seen  never  to  rise  higher  than  the  top  of 
tlie  bank  which  protects  it  from  the  wind-  Therefore  m 
order  to  plant  near  the  sea  on  a  low  shore,  it  is  necessary 
to  commence  tlie  plantations  a  considerable-  way  inland,, 
and  to  allow  the  young  trees  to  have  others  several  feet 
taller  than  themselves  behind  them :  these  will  have  the 
same  effect  as  high  land,  for  by  meansof  the  opposition* 
offered  by  innumerable  stems  and  branches,  the  force-  of 
the  wind  will  be  greatly  lessened ;  as  we  may  find  by 
standing  on  the  windward  side  of  a  thick  wood  during  a 
storm,  where,  if  the  trees  are  lofty,  the  wind  is  much  less 
violent  than  on  an  bj)en  plain.  In  water  the  effect  of  this- 
kind  of  opposition  is  visible,  for  if  into  the  bed  of  a  swift 
stream  we  drive  a  number  of  stakes,  the  water,  althougli- 
it  continues  to  flow,  yet  has  its  velocity  diminished  con-^ 
sid^rably. 

Our  first  plantations  in  an  exposed  place  ought  always  tO: 
be  of  such  trees  as  are  natives  of  mountains,  for  tliese  are 
fitted  by  nature  to  bear  the  rude  blasts  of  winter,  and  by 

the- 
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the  stitfaess  of  their  leaves,  or  flexibility  of  tihfit  foofc* 
stalks,  to  remain  uninjured  by  a  summer  storm.  Of  thit 
first,  we  have  the  various  race  of  pines;  ofthelast^  tln^ 
Birch,  the  Aspen,  and  the  Mountain  Ash** 

Thus  by  a  careful  inspection  of  the  operations  cf  na^ 
ture,  is  the  hand  of  man  enabled  to  collect  the-  produc- 
tions of  distant  countries  around  his  home,  cover  the  arid  . 
heath  with  waving  green,  and  make  tbe  lonely  wildernessfc 
assume  a  pleasing  gloom. 


An  Accewfit  of  an  Experiment  on  the  Velociiy  of  Water 
Jhwing  through  a  Va^tical  Pipe, 

From  the  Journals  of  the  Royal  Institution  of 

Great  Britain* 

It  has  been  asserted  by  some  writers  on  hydraulics,  and 
Venturi  describes  a  particular  experiment  in  support  of 
the  assertion,  that  the  discharge  of  water  running  out  of 
the  bottom  of  a  cistern,  through  a  descending  pipe,  is. 
nearly  the  same  as  if  the  cistern  were  continued  through 
the  whole  height,  from  the  surface  of  the  water  to  the 
orifice  of  the  pipe,  and  the  water  were  then  discharged 
from  the  bottom  of  this  cistern  by  a  short  pipe  in  any  di- 
rection. The  apparent  difficulty  of  finding  a  cause  ade- 
quate to  the  effect,  on  the  one  hand,  and  the  authority  of 
Venturi  on  the  other,  made  it  desirable  that  the  experi- 
ment, should  be  repeated ;   and  an  apparatus  was  con« 

*  Among  the  socks  of  Agnew's  Hill  in  the  County  4(  Antdtn>  jt 
Cbumi  tbe  Populus  ireaoula  (As^n  Treig)  growing  luKuviaiitly  on  th< 
eaaterii  faee,  at  about  the  elevation  pf  l>450  fe^  And  on  ibe  top  of 
Slemish,  the  .Sorbu«  aAicuparia  (Mountain  Ai^)  exposed  to  every  storm, 
U  the  elevation  of  1V39&  feot. 

structed^ 
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structed,  in  the  house  of  the  Royal  InsUtutioti,  for  p^-' 
forming  it  in  a  simple  and  satisfactory  manner.     The  cis- 
tern  employed  was  a  cube  of  nine  inches :  close  to  th«' 
lipttom  a  cylindrical  tube  was  inserted,  in  a  horizontat 
direction,  nine  inpbes  in  length,  and  half  an  inch  in  di- 
ameter ;  another  tu^,  of  exactly  the  same  dimensions^ 
vas  provided  with  a  flat  funnel  at  its  upper  end,  and  its 
lower  end  was  tltted  to  slide  in  a  collar  placed  in  one  o( 
the  upper  angles  of  the  cistern, 
so  that  it  was  supported  in  a  ver- 
tical position.    Water  wm  poured 
into  the  funnel  as  fast  as  it  could 
be  transmitted  through  the  tube ; 
and,  as  the  surfece  of  the  fluid 
rose  in  the  cistern,  the  vertical 
tube  was  drawn  up,  so  that  its 
lower  orifice  waa  barely  immers- 
ed in  the  water.     It  was  expect- 
ed, that  if  ijie  velocity  of  the 
water  in  the  vertical  tube  were 
equal  to  the  velocity  correspond- 
ing to  half  its  length,  the  water 
in  the  cistern  would  stand  at  the 

height  of  four  inches  and  a  half,  or  one  half  of  that  length, 
and  that  the  pressure  of  this  head  of  water  would  gene- 
rate, in  the  water  flomng  through  the  horizontal  tube, 
nearly  the  same  velocity  as  the?  column  of  water  would 
acquire  in  its  descent  through  the  vertical  tube  :  the  firic-. 
tion  and  resistance  being  in  both  cases  the  same. 

But  the  residt  was  far  diflcrcnt,  and  it  fiiUy  confirmed 
the  truth  of  the  received  theory  :  for  the  water  rose  iH 
the  cistern  to  the  height  of  eight  inches,  which  was  very 
nearly  the  length  of  the  tube.  It  is  true,  that  the  water 
liad  -already  some  velocity-  wh^n  it  entered  the  funnel  y 
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but  most  of  this  must  have  been  lost  by  reflection  from 
;ts  sides  and  bottom ;  and  the  quantity  of  air  bubbles,  tb^t 
were  unavoidably  parried  dgwn  with  the  water,  must 
have  fully  compensated  the  little  that  remained. 

The  water  acquires  ajl  its  velocity,  in  consequence  of 
the  pressure  of  the  atmosphere  acting  jointly  With  its  co- 
hesion, in  a  very  small  space  at  the  entrance  of  the  tube : 
consequently,  during  the  whole  time  of  its  descent  it  ac- 
quires DO  new  motion,  and  the  whdjs  force  of  its  gravita- 
tion must  therefore  be  at  liberty  to  act  in  any  other  way ; 
Jience  the  whole  column  produces  the  same  degree  of 
pressure  as  if  it  were  at  rest,  and  causes  the  atmosphere 
to  press  on  the  water  above  it  in  proportion  to  its  whole 
height,  in  the  same  manner  as  if  the  pressure  were  de- 
rived in  any  other  way  from  an  equal  column  of  water ; 
and  the  case  is  reduced  to  a  perfect  analogy  with  the 
pressure  of  a  head  of  water  of  this  height,  since  the  air 
acts  upon  the'  particles  entering  the  tube  in  the  same  man- 
ner as  the  water  does  in  more  common  cases.  Had  the 
result  of  the  experiment  been  di£fisrent,  it  would  have 
been  an  exception  to  the  general  principle  of  the  preser- 
vation of  living  force,  or  the  equality  of  the  potential  as- 
cent to  the  actual  descent ; .  for  the  water,  moving  with 
the  velocity  due  to  half  the  height  only,  would  have  beea 
capable  of  ascending  but  to  half  the  height. 


Descriptthn 


Jpparadts/or  ■dlustratrng  the 


J)escriptwn  of  Br.  Young's  Apparatus  for  &ustraiiag 
the  J}vct)-ine  of  Preponderance, 

frffn%  ike  Journal?  of  tlie  Royai  ItwTiTeTusw  (f 
Great  Britain. 


ALTHOUGH  there  can  b«  no  doubt  of  the  troth  tf 
thp  nmthematiciil  conchisions,  vhich  have  been  deducad 
front  tlie  we^  known  lam  of  motion,  respecting  the  most 
advantageaos  eaiployment  of  force  io  maehineSf  yet  th,ej 
bare,  in  general,  b^en  too 
little  eonsidered  in  practical 
voAa,  afld  scarcelj  ever  en- 
forced by  experimental  ilius- 
tratioo.  The  apparatus  coa- 
trircd  lor  this  purpoEe  de- 
rivci  iu  advantage  from  the 
■iniplieity  of  its  operation,  and 
the  fiipility  trf  observing  at 
«nce  the  several  motions  which 
begin  at  the  same  time,  and 
Biay  easily  be  compared,  as 
Jong  as  they  continue.  The 
ratio  of  the  portions  of  the 
middle  pulley,  which  is  that 
of  5  to  2,  is  near  enough  to 
themasimum{v'2+!):l;  and 
the  other  ratios  3:2  and  4 : 1  are 
taken  sufficiently  different  from 
this  to  show  that  tiie  velocity  of  each  is  inferior  to  that 
of  tlie  middle  pulley.     The  pulleys  are  all  perforated  in 

the 
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the  axis,  and  move  freely  6n  a  strong  polished  wire,  sup- 

»         ♦        -     »   _     •         ^ 

ported  by  two  short  arms,-  projectiiig  a  Tittle  from  tw6 
upright  pieces  about  three  feet  in  length,  in  order  that 
the  descending  weights  may  proceed  without  interruption 
beyond  the  edge  of  the  table. 

Six  equal  Aveights  were  attached  to  as  many  threads, 
and  each  pair  of  threads  was  passed  in  opposite  directions 
round  the  different  portions  of  three  pullies.  The  first 
pulley  was  so  formed  that  its  large  portion  was  to  its 
smaller  as  3  to  2 «  the  second  was  in  the  ratio  of  5  Xo  2« 
and  the  third  as  4  to  1 ;  and  the  three  weig}its,  of  which 
the  threads  were  coiled  round  the  smaller  part  of  each 
pulley,  being  suffered  (o  rise  at  tiie  same  instant,  the 
middle  weight  rose  evidently  much  faster  than"  either  of 
the  others.  Dr.  Young  however  remarked  that  the  greats 
est  velocity  would  not  in  all  cases  be  practically  desirably, 

*  * 

on  account  of  the  injury  that  the  machinery  would  sustain 
from  the  shock  in  stopping  it. 
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tfie  Pritmplwr  fccre  bid-  down^  a  Gate  is  con- 
as  a  lever  6f  the  second  kind ;  and  Trhen  sus- 
j^ded  by  boob  or  pivots  preditely  perpendicular  to 
each  othtr,  it  will  be  at  rest  wherever  it  may  be  placed  : 
Iratt  by  the  unrest  variatiM  •f  the  books  from  their  per* 
)iend|cidar  position  (provfcfed  it  be  sufficient  to  overcome 
tlie  Iriction)  a  gate  v9f  acquire  one  detetlninate  fine  of 
tM^  and  an  oppo^te  Fine  df  ecjuilibnucn ;  and  conse- 
^yiently,  from  any  part  of  a  drcte  which  a  gate  so  sus- 
yeqded  may  be  made  to  describe,  k  nuist  have  a  constant 
tendency  to  i^  to  that  line  of  rest. 

When  a  gate  is  p  its  line'  of  rest,  or  opposite  line  of 
eqiailibrium,  the  hooks  andtiieeentre  of  the  gate's  gjravi- 
IMLtiou  will  be  in  one'  ^nd  the  same  vertical  plane ;  and 
when  the  hooks  arer  perpendicular  to  each  other,  it  can 
admit  of  no^  doubti  that  they  must  be  in  the  same  verti- 
cal plane  with  the  centre  of  the  gate's  gravitation,  be- 
cause they  will  be  so  with  any  third  given  point  what- 
soever. 

The  requisite  i-elocity  for  the  fall  of  a  gate  which  opens 
but  one  way,  is  obtained  by  an  extra  lengtli  of  the  lower 
thimble,  or  more  properly,  by  the  horizontal  distance  of 
twb  perpendicular  lines,  one  falling  from  the  centre  of 
each  of  the- hooks  or  pivots  upon  which  a  gate  is  suspend- 
ed ;  and  the  properfeioa  is  not  to  be  determined  so  much 


tfA 


:=*^ 


hf  the  length  and  weight  of  the  gate,  as  from  the  6iu 
stance  of  two  hinget  from  each  other :  about  a  quarter  of 
an  inch  mmt  aho  be  added  to  the  extra  length  of  the 
lower  thimUe  for  What  is  lost  in  the  hanging  of  th^ 
gate,  excludve  of  the  |>erpendicalar  difoence  <rf  the  tW(# 
pivots  *. 

A  gate  ni^e  feet  long  ahould  ri^  at  the  headl^  open* 
ing,  about  six  inche»^  by  which  it  will  ac^ire  a  sufficient 
tendency  to  fall  to  its  line  of  rest ;  and  anpyottag  the 
hinges  to  be  40  inches  asuiid^,  it  leUows,  that  a«  iht 
length  of  the  gate  is  to  th^  diffMrenoe  between  the  height 
of  the  bead  of  the  gate  when  in  its  natnral  line  of  rest,  and 
the  height  of  the  bead  of  the  gate  at  ks  greatest  eletstioA, 
or  oppoidte  line  ef  equilibrittm ;  so  will  be  the  distance  of 
the  two  hooks  to  double  the  dear  e^tra  length  of  the 
lower  thimble :  that  is,  reducing  it  to  inches,  as  108  :  .6  ;i 
40:2rt  t '  therefore,  tins  ^estra  length  of  the  lower  thim« 

*  The  v^o^  given  «o  tJhe  gat^s  fail  fay  the  extra  Itngth  of  the  lower 
tf)imble»  is  ctlcuhted  for  tuch  hinges  as  are  coanded  off  and  wi^l 
finished ;  ii  being  new  asoeruuned  **  thai  the  ■simllctt  suriacf  will  ham 
the  least  friction.'^  €ee  Mr.  Vinoe*s  Experiments  /'on  dke  Motion  ot 
Bod  ies  affected  by  JFrktioa.'*  Vol.  LXXV.  PhHos.  Tranac.  of  RpyaV 
Society  'Of  l^oodon, 

t  As  it  will  scarcely  iie  pooaibk  inr<ofOmoa  practice^  to  bfrmore 
exact  in  hanging  a  gale  than  to  a  twelfth  part  of  an  inch,  I  have  on|i^» 
ted  all  greater  fractions ;  that  is,  the  integer  of  one  inch  will  in  no  case 
be  divided  into  more  than  12  parts,  which  I  propose  to  make  a  general 
denominator  for  all  broken  numbers.  ' 

And  it  may  not  be  amiss  to  observe  in  this  place,  that  the  compound 
^nature  of  a  gate's  motion,  which  proceeds  necessarily  from  the  position 
of  its  hinged,  or  the  two  centres  of  its  suspension,  with  respect  to  each 
^ther,  cannot  readily  be  defined  with  an  accuracy  perfectly  malheroa* 
<ical :  but  it  will  be  found  capable  ne\  enheless  of  plain  and  satU&clory 
explanation^  abundantly  near  enough  to  the  ^^th  for  every  practical 
purpose 

H  2  hk 
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Jble  should  be  1/^,  including  t^e -^  allowed /er  what  is  Imek 
in  the  hanging.  From  this  proportion  mtiy  be  dedutr'ed 
.^y  other;  for  example:  if  the  distance  of  the  two  binges 
jvere  30  inches,  then  the  e^tra  length  ^f  the  lower  thini- 
J>le  w<?iild  be  l-^ ;  b^ause  as  4Q  ;  Itt  • :  3P  ;  i?,  and  H 
+Tr=lA>  supposing  a  gate  to  be  a  right-angled  parair 
Jelogr&ni)  or'  equivalent  thereto  ^s  far  as  F^^^ds-  its  pp^ 
right  suspension,         • 

J,  A-gate'bejiag,ttiis  hung,  will  not  fall  with  an  uniformly 
accelerated  motion  as  might,  be  imagined,  but  with  a 
,  Telocity,  ^jiiewhat  increase^  4;0|vard9  the  middle  part  of 
)ts  semi-rC^rcular  coursp,  ^nd  retarded  again  in  approach-? 
ing  it3  Une  of  ^ est,  cpincidipg  with  a  proportionate  rise 
pf  the  heiad  of  the  gate  ^  \  pn§  half  of  which  rise  or  3 
inches  is  attained  in  the  iii^*)||t)f^or«9(y  of  the  gate's 
semir-circular^  motion  from  its  lipe  of  rest,  and  the  other 
half  or.  3  inches  is  added  in  completing  thi&  supplemear 
tary  arc  of  90**,  but  subject  to  certain  variations  in  the 
intermediate  parts  of  the  gate's  motion,  vU> :  as  the 
versed  sine  of  the  angle  formed  by  the  gate  with  its  line 
pf  rest,  is  to  the  length  of  the  gate  which  is  made  radius, 
so  will  be  the  corresponding  rise  of  the  head  of  the  gate 
to  3  inches,  at  any  given  angle  within  the  quadrant :  and 
the  rise*  of  the  head  of  the  gate  afterwards  will  be  ;  as  the 
co-sine  of  any  given  angle  formed  by  the  gate  with  its 
line  of  equilibrium,  is  to  the  length  of  the  gate  or  radius, 
so  will  be  the  corresponding  rise  of  the  head  of  the  gate 
to  the  remaining  3  inches  f.  And  by  calculation  it  ap* 
pears  ^t  the  rise  of  the  head  of  the  gate  will  be  as  fol- 

«  ■ 

^1^.  Allowing  only  for  such  acceleration  as  mdy  be  acquired  while  the 
gwf,  itk  falling  vi\\h  ft  ooiiuiiuad  ototion,  recedes  more  and  more  from 
jthe  line  of  efjtiilibriuin. 

'  f  §ee  fig.  1,  plate  IIJ. 

lows 


'  and  Fastening  of  Gates  and  Wickets ^  tCc.         B$ 

hmB  in  each  22®  30'  or  ^th  part  of  its  semi-circular  mo* 
lioA  from  the  liae  of  rest  to  the  line  of  equilibrium : 


Iq  the  1st, 

4          »                                                      A 

22'*  30' 

it  will  rise 

tV* 

of  an  inch« 
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Total    -     18Q**  will  givp  the  rise  of  6    inches^ 


Fig.  2  represents  the  horizontal  section  of  two  gate 
posts  with  black  spots  where  the  hooks  ought  to  ibe 
placed  9  the  falling  post  meeting  the  gate  at  |th  of  the 
semi-circle  or  22**  30'  short  of  its  line  of  rest,  the  better 
to  resist  the  effect^  of  wipd :  the  upper  thimble  bemg 
placed  about  half  an  inch  nearer  to  the  hanging  post,  and 
the  upper  hook. proportiopably  shorter  than  the  lower 
one,  the  gate  will  be  upright  when  fastened,  notwith* 
standing  it  be  so  much  short  of  its  line  of  rest. 

Half  an  inch  may  be  ascertained  to  be  the  proper  al- 
lowance for  the  above  purpose,  thus:  take  a  common 
horizontal  distance  of  two  perpendicular  lines  one  falling 

*  Though  the  length  of  the  gate  be  108  inches,  and  the  rise  of  the 
gate  in  the  first  gO*  of  its  motion  ^4ths  of  inches,  yet  in  the  first  22» 
^0'  of  its  course,  the  head  of  the  gate  will  rise  only  ^.  :  for  to  the  lo*» 
garithm  of  108  add  the  sine  of  6?**  80',  and  from  their  sum  subtract  the 
sineof  90«>,  the  remainder  will  be  the  logarithm  answering  to  the  num- 
ber 99  ;  which  being  deducted  from  108  will  Iei\e  9  ;  then  as  108  :  36 
:^  g  :  8  — and  in  like  manner  may  similar  calculatioas  be  proved  as 
tl^ey  occur  in  iliis  artk;le. 

from 
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fsfm  each  of  'die  hodkt  l^^ths  indi,  to  trkiefa  I  bwe  an 
ang]e  of  tV  30'  given  >  and  a  right  angle  paralld  to  the 
insertion  of  the  upp^  thimble  into  the  heel  of  the  gate  is 
assumed  of  course  ;  upon  this  data  \  complete  the  triao* 
gle,  and  find  that  the  given  line,  being  {|ths  of  an  inch^ 
the  line  determining  the  new  position  of  the  upper  thim* 
ble  must  be  yVy  and  the  diagonal  line,  or  line  subtending 
the  right  angle  will  be  \\  ;  thereby  adding  ^j  of  an  inch 
to  the  horizontal  distance  of  two  perpendicu][^r  lines  one 
lalling  from  each  of  the  hooks,  which  is  not  material,  as 
many  of  my  feaders  would  be  disposed  to  sacrifice  a  little 
more  wear  and  tear  of  their  j^ates  to  increase  the  velocity 
of  a  gate's  fall^  and  in  soxne  measure  provide  against 
high  winds. 

In  Fig.  ^  a  sheit  post  is  represented  to  prevent  die 
l^ate  opetijiig  beyond  the  ith  pau-t  of  ti)e  semi-circle  short 
of  the  line  of  equilibriiuoi  which  may  be  placed  still  fw» 
tEer  within  that  line,  as  convenient ;  for  if  a  gate's  line 
of  fastening  be  as  usual,  at  right  angles  to  the  road,  the 
gate,  need  not  open  wid^  than  from  22^  30'  to  45*  be* 
yond  the  quarter  circle,  for  any  occasion.  A  left-handed 
gate  will  admit  of  the  wbca  explanation;  byreversii^  the 
form  of  the  hinges,  as  may  be  seen  by  looking  at  Fig.  %- 
against  the  light  from  the  wrong  side  of  the  plate. 

The  above  observations  in  a  great  degree  apply  also  to 
a  swing  gate,  as  at  Fig.  g,  and  the  lower  hinge  is  more 
particularly  represented  Fig.  9  ;  in  the  one  part  of  which 
two  hooks  and  an  open  groove  are  seen,  and  the  other  is 
placed  diagonally  to  shew  an  iron  peg,  made  to  fit  into 
the  groove,  whereby  the  objection  of  a  swing-gate  being 
easily  taken  off"  the .  lower  hinge,  when  two  centres  arc 
Hsed  there,  is  done  away. 

Fig.  3  represents  a  pair  of  hinges  by  two  black  spots, 
in  order  to  shew,  that  a  hammer  applied  in  any  direction 
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e(  tke  lined  drawn  tbroiigh  one  of  the  ^odb,  wiff  We 
the  contrary  effect  of  a  Wow  giren  to  the  other  hook  in 
the  same  directkm,  as  is  marked  by  dotted  lines,  upon  the 
principle  with  which  we  set  oM  ;  that  the  two  centres  of 
a  gafe^s  suspension  and  the  centre  of  the  same  gate*s 
gravitation,  when  in  its  natural  line  of  rest,  will  be  found, 
to  be  in  the  same  vertical-  plane. 

Fig,  4.  The  best  constructed  gates  are  most  apt  to  be 
acted  upon  U]r  the  wind,  from  the  extent  (^surface  which 
they  present  to  it ;  and  I  know  ot  no-  better  pattern  thato 
that  of  Fi^  4,  wherein  cl>e  top  rail  is  supported  by  a 
feng  dtagonal  lacing  let  into  the  lieel  of  ^the  gate  with  a 
strong  butment  *,  and  secured  from  warping  by  the  twa 
upnght  lacings:  the  upper  thimble  being  attached  to.  or 
forming  a  part  of  a  long  bar  or  strap  of  iron  of  the  same 
length  as  the  gate,  is  fasteiied  at  the  one  end  by  a  stout 
Mouldering,  and  at  the  other  by  a  screw  nut,  stnd  the 
whole  is  piirt  together  with  screws :  by  this  plan  th©  gate 
is  not  Meiy  to  sink  at  the  head>  neither  is  the  top  roil 
weaJcened  withr  mortises,  but  greatly  strengthened  by  tfab 
iron  strap  f* 

Fig.  S  represciits  the  lower  liook  and  thimble  and 
washer  for  a  gate  to  open  one  w;^  ;  the  hook  being  fui^- 
nished  with  a  key-hole  and  cotter,  whiclr  for  a  swing-gate 
should  be  attached  to  the  other  or  upper  hook.     The 


*  The  diagonal  lacing' ought  not  to  be  tet  mto  the  gate  quite  so  near 
to  the  lo<v?er  extteouty  of  the  becl,  as  la  the  plate  '^  Wt  about  even  witki 
the  hoitoa»  bar. 

» 

f  Oak  posts  of  IC  inches  square,  or  of  a  substance  neatly  equivalent 
ttieteto,  with  3  or  Si  feet  below  ground,  are  suitable  for  such  gate^  : 
die  lower  part  of  a  tree  of  about'  2  feet  diameter  will  saw  into  4  gOdcl 
gate  posts  with  two  flat  sides  to  each,  and  a  foot  or  upwards  may  he 
iaved  in  the  length,  by  making  use  of  the  bat-end  with  fartlcabr  ad- 
Vji«t|igey  which  if  commonly  wasted. 
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tipper  thimble  for  a  common  gate  is  made  with  a  strap  t«r 
pass  through  the  heel,  and  &sten  to  the  top  rail  of  a 
gate  with  screws  and  a  staple  in  the  usual  manner. 

Fig.  6  is  a  catch  adapted  for  the  pegJatch  and  guard 
Fig.  7 ;  but  when  used  with  the  jointed  latch  repre- 
sented on  a  reduced  scale  Fig.  4^  it  should  have  a  button 
or  stud  in  the  place  of  the  ring. 

Fig.  10  ^  represents  the  double  catch  for  a  swing-gate  ; 
and  the  latch  Fig.  4  is  equally  well  calcidated  for  a  swing- 
gate,  as  for  a  gate  to  open  one  way  f. 

Fig.  1 1  is  a  hasp  with  a  peg  attached  to  iftself  ,  which 
Mzs  lately  sent  to  me ;  the  peg  passes  through  the  lower 
hole  to  fasten  with  a  staple,  and  moves  freely  in  the  up- 
per hole,  but  a  stud  prevents  the  peg  being  drawn  quite 
out,  or  separated  from  the  hasp. 

In  contriving  hinges  for  a  turnpike-gate,  or  any  lodg^ 
gate,  where  a  person  is  stationed  to  lock  and  unlock  it ; 
the  principle  recommended  for  a  common  gate  to  open 
one  way  may  be  thus  applied :  let  the  posts  be  placed 
edgewise  as  at  Fig.  8^  and  the  hooks  as  at  Fig.  3,  in  th« 

*  The  catches  are  made  too  near  to  each  other  in  the  plate,  so  that 

.  the  latch  could  hardly  fasten  itself  between  them  :  but  specimens  of  att 

the  iron-work  have  been  presented  to  the  **  Board  of  Agriculture  j** 

the  **  Society  of  A]fts,  Manufactures,  and  Commerce ;"  and  the  **  Royal 

Institution.'* 

\  The  fastenings  for  gates  which  are  here  recommended^  are  very 
leadily  opened  either  en  foot  or  on  horse-back,  particularly  with  the 
jointed  latches ;  at  the  same  time  that  it  is  barely  possible  for  cattle 
to  open  them^  for  fields  where  there  are  neither  roads  nor  paths,  it 
cannot  be  very  material,  what  kinds  of  gates  or  irpn-work  may  be 
adopted,  so  that  a  good  fence  is  secured  ;  nevertheless,  in  regard  to* 
road-gates,  any  means  of  counteracting  the  carelessness  of  pa^seugerr 
becomes  very  deserving  of  attention^  ^ 

same 
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same  vertical  plane  with  the  gate's  line  of  fastehing^'whicH 
shall  be  also  made  its  line  of  equiiibrium  ;  by  attaching 
the  proportionate  extra  length  to  the  upper  thimble  in- 
stead of  the  lower  one  :  this  gute  when  fastened  should* 
be  quite  upright,  but  it  will  fall  open  to  the  right  or  left, 
and  remain  open  by  approaching  its  natural  line  of  rest, 
which  being  thus  reversed  may  be  made  in  such  cases  to 
aoswer  a  very  good  purpose  ;  particularly  by  the  gate's 
continuing  out  of  the  way  of  carriages,  until  the  per- 
son attending  brings  it  upright  again  to  its  line  of  fas- 
tening. 

Gates  of  an  ornamental  or  faocy  construction  gene- 
rally require  strap  hinges,  apd  will  sometimes  be  too 
heavy  for  the  sudden  check  of  the  double  catch  Fig.  10 : 
then  the  double  hooks  of  the  lower  hinge  Fig.  8  may 
be  placed  further  asunder,  which  will  add  considerably 
to  the  fall  of  the  gate  ;  and  there  does  not  seem  to  b4 
much  use  in  a  contrivance  for  preventing  a  heavy  gate 
from  being  taken  off  the  lower  hinge,  its  weight  being  a 
sufficient  security  in  that  respect. 

A  notch,  of  l&i  moderate  depth  and  width,  in  a  pieoe  of 
iron  makes  a  suitable  catch  for  a  gate  of  the  last  descrip- 
tion, having  sides  gently  to  direct  the  latch  up  or  down 
an  inclined  plane,  so  contrived  as  to  admit  of  some  vi<^ 
bration  in  the  gate's  swinging ;  which  fastening  'n  very 
common  where  the  latch  moves  upwards :  but  I  would, 
recommend  that  the    latch    should    move    downwards, 
whereby  it  will  be  less  liable  to  be  out  of  order  should  the 
gate  sink  at  the  head  ;  and  the  fittest  form  of  a  latch  in 
such  case,  is  like  the  low'er  or  horizontal  part  of  the 
jointed  latch  Fig.  4-,  .and  madp  to  rest  upon,  one  of  the 
bars  of  the  gate,  with  the  semi-circular  handle  also,  but 
without  any  upright-  wire  as  at  Fig.  4 ;  avoiding  every 
V^u  II. — Second  Series.  I  kind 
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kind  of  spring  laMenings  irbeti  ihtj  are  tb  be  constaitly 
exposed  to  tke  weather«  But  tfa^e  docis  not  kppesct  to 
be  any^objfectioo  to  the  latch  with  the  upright  wire  as  at 
fig.  4,  provided  care  is  taken  not  to  make  th^  biok  part 
ot*  handle  of  it  too  heavy ;  because  in  this  fastening  th^ 
clitch  is  solid,  and  the  fore  part  of  the  ktch  must  ank 
kfid  give  place  to  the  Catchy  while  in  the  other  instances 
the  catches  give  way  to  the  latehesi  as  the  gates  fail  and 
fasten  themselves* 

Having  endeavoured  to  adapt  these  pages  as  y^W  for 
the  intelligent  artificer,  as  for  the  scientifick  reader ;  it 
may  nOt  be  improper  to  add,  that  I  kaf e  no  sort 
of  interest  in  the  bargain  which  1  have  made  for  the 
publick  with  the  blacksmith  and  carpenter,  who  havd 
contrived  tools  for  the  expediting  dnd  improving  of 
their  work  ;  which  with  the  advantage  of  executing  seve* 
fal  Gffdars  together,  induce  th^m  to  hope  for  a  contitiu^ 
ance  of  the  encouragement  they  have  already  ex«« 
perieike^d ;  that  Aeir  goods  can  no  vthc^  be  matched  al 
the  same  price  *♦ 

IshaU 

*  6Aii«tel  hkiinenek,  Btlieksmith^  and  Wiilwm  Bucknall,  Joroer, 
Shifual*  ^r^hire»  will  ^y  dact  9ttrmi<m  to  letters  of  oiders  posu 
paid,  with  ready  mf^^y,  ^^  tbe  iuicl<if<v^ationed  prices ;  and  gates  for 
c^eolng  one  way«  as  well  as  commop  iron- work,  will  be  made  all  right* 
liaiided,  like  Figs.  2  aud  4j  itnlesf  the  contrary  be  specified  in  the 
drdeir:  , 

Haingiogs  and  Fastenings  for  a  common  gate^  ••••080 
Ditto  ditto,  with  jointed  latch,  •---•010^ 

liie  gate  ^ig.  4,  with  iWn-w6rk  compict^,  ••  -  •  -  J15  10 
Rtto  ftttdi  te  sWfn^,  .•--^.*..*ri7  4 
WiK^ktSofattjr^^VimoiidiitieAsiAastat^piittadof  Fig.  4,  i    0    (^ 

gtfajv 
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I  shall  conclude  this  article  in  the  words  of  my  pam* 
phlet*,  with  the  wish  equally  to  avoid  intruding  an 
apology  unnecessarily  y  as  to  appear  insensible  to  the  de- 
fects of  this  production :  I  must  assure  my  readers,  that 
either  by  their  pointing  out  errors  into  which  I  have  fall- 
en, or  by  suggesting  improvements  that  might  add  to, 
or  even  supersede  these  hints,  1  should  consider  myself 
most  particularly  obliged. 

Hatton  Gratige^ 

16th  Oct.  1802. 

Scale  of  Plat£  III. 

Fig.  4,  half  an  inch  to  a  foot. 

Figs.  5,  6,  7,  9,  10,  and  1  J,  an  inch  to  a  foot, 

Strap'hlngei  and  heavy  iroo-work  adapted  lo  any  otdR'* 
^leatal  gates   (fin  exact  out-lkDed  drawing  of  the 
^0ie  heip^  furnished)  8^-  fer  lb. 
Box>  packing,  and  booking  for  any  order  not  es^ceedinglS^.  0    10 
And  for  every  additional  shilling,     .-•-.-•.OOI 

'  Shiiha}  is  only  six  mllee  from  the  river  Severn*  and  twelve  from,  tbt 
Staffordshire  canal,  by  which  means  gates,  3?c.  may  be  forwarded  at  a 
small  expenceof  carriage  to  any  part  of  the  United  Kjngdom. 

*  Printed  for  Lackington>  Allen,  and  Co.  Londgo*  price  9$» 
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Ahtliod  of  rendering  Whitewash  made  with  Lime  durable^, 
also  a  Method  of  making  a  Composition  to  be  med  as  a 
Substitute  for  drj/ing  Oils,    By  General  Levavasseitr,* 

» 
From  the  Annales  des.  Arts,  et  Manufactures. 

1  AM  enabled  to  certify  the  efficacy  of  marine  salt  in 
fixing  whitewash  made  of  lime.  In  the  year  1795,  when 
I  ^as  director  of  the  naval  artillery  at  the  port  of  Toulon, 
I  was  commissioned  to  ascertain  the  utility  of  a  method 
proposed  by  the  master  painter  of  that  port,  M.  Maqui- 
lan,  for  whitewashing  ships  between  decks,  and  likewise 
their  holds,  in  a  durable*  manner,  by  means  of  lime. 
Our  report  was  in  favour  of  this  process,  which  consists 
in  saturating  the  water  in  "which  the  lime  is  slaked  with 
muriate  of  soda.  The  whitewash  produced  by  it  is  very 
permanent,  does  not  crack,  nor  come  off  upon  one's 
hands  or  clothes.  The  experiment  was  made  only  on 
wood.  It  appears,  from  INI.  St.  Bernard's  account,  that 
it  succeeded  equally  well  on  walls.  The  same  .worthy 
and  learned  man  says,  that  tlws  is  not  the  case  with  M. 
Cadet  de  Vaux's  whitewash,  prepared  with  milk  * : 
•^  which  many  persons  of  my  acquaintance,  who  have  used 
it,  have  found  not  to  answer,  as  humidity  afibct^  that 
composition  very  much. 

I  find  in  my  notes  the  composition  of  a  liquid  mix- 
ture, invented  in  1795  by  the  same  Maquilan,  as  a  sub- 
stitute for  drying  oils,  of  which  the  port  of  Toulon  was 
actually  destitute  at  that  period.  As  I  was  an  eye* witness 
of  the  preparation  and  application  of  this  mixture,  I  can 
answer  for  its  success. 

0 

*  Published  in  the  16th  vol.  of  the  ftrsl  series  of  this  work  page  411. 
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Take.  1 6  lbs.  of  spirit  of  turpentine  and  3  lbs.  of  tallow. 
First  melt  the  tallow  by  itself ;  take  the  vessel  fronli  the 
fire,  pour  into  it  the  spirit  of  turpentine,  which  must 
previously  be  warmed  :  put  the  vessel  again  on  the  fire, 
and,  after  boiling  half  an  hour,  proceed  to  a  second- 
operation. 

Take  12  lbs.  of  spirit  of  turpentine  and  1 2  lbs.  of  dry- 
pitch  and  tar  altogether  into  the  second  v<^ssel,  and  set 
it  on  the  fire.  When  the  pitch  and  tar  are  dissolved, 
pour  the  solution  into  a  third  vessel  together  with  the 
first  solution  of  tallow  and  spirit  at  turpentine,  which 
must  be  kept  hot  for  that  purpose  :  set  the  mixture  agaiti 
on  the  fire,  and  boil  it  for  a  quarter  of  an  hour;  this 
mixture  is  then  used  to  grind  the  colours  on  marble,  for 
a  future  supply. 

A  second  solution  of  spirits  and  dry  pitch  and  tar  is 
prepared,  and  put  by  to  dilute  the  colours  ground  and  pre- 
pared as  above,  when  they  are  wanted  for  use.  Colours 
thus  prepared,  are  equally  applicable  for  wood  or  cloth. 

Colours  mixed  up  with  this  composition  dry  in  less  chan 
four  hours  in  the  shade ;  but  if  exposed  to  the  sun,  they 
the  following  day  discover  a  little  viscosity,  and  stick  to 
the  fingers.  Hpwevef,  this  is  only  a  temporary  defect, 
for  in  four  ~or  five  days  the  composition  becomes  so  dry 
that  the  sun  cannot  afterwards  soften  it. 

White-lead  and  minium  cannot  be  used  with  this  com- 
position," because  they  become  hard  the  moment  you  at- 
tempt to  dilute  them ;  this  efiect  is  not  produced  .with 
ochres,  nor  with  lamp-black. 

I  need  not  say  that  I  do  not  communicate  this  as  an 
economical  process,  but  there  may  be  occasions  when  the 
oils- generally  einployed  in  painting  cannot  be  procured ; 
aod'  it  is  then  fortunate  to  haye  a  substitute  at  band. 

It 


r'S 


It  iboold  be  obtenrvd,  that  Oeofiral  Le^r^vasMur  i$  not 
tbe  fifily  cssm  ¥r^o  compIaiQs  of  the  wbitewt^b  pr^itrt<| 
irilh  milk-  H»wtQv«r,  it  is  i^ertaia  tb^t  M.  Cadet  d^  Yw^K 
ha9  hiiQ^eif  iiiied  it  at  FraiMxmvill^,  and  at  other  piaq^  | 
and  we  aF^  indimd  to  thiidc,  that  in  di^tpiibiiig  the 
process  he  has  forgot  some  circumstances  that  might  pro*- 
hably  ^ppe^r  of  no  consequence ;  aeme  details  irbich  he 
imagined  every  one  capable  of  supplying.  It  is  well 
knQWO>  that  tha  success  of  an  eicpwiment  depends  on  thu 
^oinpl^le  QcwbinaticHi  of  all  its  component  pfyris^  and  t^ait 
the  omi^ion  of  even  the, most  trifling  quantity  produces 
great  errors  in  calculation. 


Jh^edess/or  preparing  €xffd  of  Iron  or  Martial  Eihiops^ 
'   By  M.  CAVEazALi,   Apeihecmy-^Generat  to  iks  €iml 
Eespital  (^  Lodi. 

From  the  AnKalss  de  Chimix. 

JL  HE  oxyd  of  iron  or  martial  ethiops  used  in  medicine 
is  prepared  in  various  ways.  The  latest  method  is  that 
of  M.  Fabroni,  inserted  in  the  30th  volume  of  the  '^  An* 
nates  de  Chimie.'*  But  they  have  all  their  disadvantages, 
and  are  more  or  less  expensive. 

i  M.  Cavez^aji  has  communicated  a  process  which  is 
both  simple  and  economical.  I  have  ascertained  the  re* 
suks  by  repeating  the  experiment,  and  I  think  it  pre- 
f^able  to  alt  that  have  preceded  it. 

The  process  consists  in  mincing  fifteen  kilegrammos  ef 
pure  ikton  jfilingD  with  a  sufficient  quanUty  of  water .  tm 
ttiake  them  of  the  consistence  of  dough.    It  is  exposed  to 

the 
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ite  air  in  a  large  vfessel,  and  cate^is  taken  to  renew  ft  finf 
a  fortnight,  in  proportion  a^  the  water  is  decomposed  or 
ivipoTited'. 

On  the  sixth  day  the  mixture  intreaSes  in  yoliune 
and  eioQits  ait-bubbles,  the  stnelt  of  trhich  announced  hy^ 
drogen,  and  Which  a  lighted  candle  will  set  bn  fire. 
When  this  kind  of  fermentation  has  ceased  (that  isj  on 
the  Fiirteenth  or  seventeenth  day)^  thie  mass  is  washed  se- 
veril  timesj  to  free  it  from  the  most  subtle  o^yd.  Thii 
first  washing  produces  1  kilogrammes,  24  decagraihinesi 
5  gramtliesi 

When  the  residue  is  dry,  it  is  pulverized,  and  again 
washed,  by  which  are  obtained  y  kilogrammes  of  oxyd^ 
less  fine  than  the  former.  The  remaining  itdti  idionld 
again  be  mixed,  and  treated  as  at  first.  It  at  leitgth 
becomes  totally  oxydated,  and  fOcoiaCeB  4  kildgtammes 
and  some  grammes  of  oxyd.  TMs  atigmentatioil  af 
weight  is  therefore  5  kilogrammes,  24  decagranunes,  and 
some  grammes, 

Spielman  and  Lemery  have  directed  the  iron  to  be 
treated  With  water,  bm  I  an^  eonviticett  that  tdo  grent  4 
quantity  of  liquid  is  prejudicial  to  the  operatidff^  be- 
sides which,  it  renders  it  very  l<Ji!g)  and  furnishes  very 
little  oxyd. 

The  redaction  of  the  oxyd  of  brass  or  copper  by 
fatty  siibstances  is  iftc^nrei^ient,  on  aceomit  of  tfaie  Va>- 
powr  that  is  emitted,  and  the  time  it  employs  $  and.ex4 
pensive  on  ^ccduM  of  the  ^is^  grease^  ahd  eburcoal,  it 

According  to  M.  Fabroni'l^  pr6ees8  the  iton  is  Ind^M 
covered  with  blaick  oxyd  ;  but  it  is  not  6btain^  in  great 
qoaotityj  This  o&yd  is  always  aJceotapetinied  with  a  yel«* 
k)Wcaqrd,  formed  ditriv^g  tl&e  soiotioh  of  -  the  iron  in  ni-^ 
^W  ficid.    The  iron  is  super-oxygenated  air  Ae  eipehse 

'of 
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of  the  water  or  nitric  acid)  and  is  instantly  precipitated 
without  forming  yellow  oxyd. 

The  following  points  will  be  necessary  to  be  attended 
\o\  I.  That  the  water  used  must  be  very  pure :.  that  if 
spring  water  be  employed,  it  ought  to  be  distilled,  be- 
cause it  always  contains  a  greater  or  smaller  quantity  of 
l^ts  with  earthy  bases. 

2.  The  water  should  not  exceed  the  iron  in  quantity, 
nor  cover  it,  because  then  tlie  oxydation  would  take  place 
only  on  the  surface, 

3.  The  mass  should  be  frequently  stirred,  that  the 
action  of  the  water  may  equally  affect  every  part  of  the 
iron. 

4.  Summer  is  most  favourable  to  this  operation,  because 
then  the  water  is  most  easily  decomposed* 

5.  At  the  moment  when  the  iron  seizes  upon  the  ox* 
yg;cn  of  the  water,  it  frees  itself  from  the  caloric. 

;?' '  „       ',"■■:.  ■■    ■  '    .  "   ^  ■■    ■  '■        ■  '  "     J>. . 

^xperiynents  on  the  Action  of  some  newly-discovered  Metals 
^  and  Earths  on  the  Colouring  Matter  of  Cochineals 

By  M.  Hermbstadt. 

From  ScHERfia's  Journal  der  Chemie. 

Xn  order  to  prepare  the  cochineal  for  these  experiments^ 
I  took  two  ounces  of  Mexican  cochineal,  of  the  best  qua- 
lity, reduced  it  to  a  fine  powder,  and  boiled  in  a  tin 
pot,  for  15  minutes  with  74  ounces  of  distilled  water. 
This  liquor  I  afterwards  filtered  through  paper  and 
weighed  ;  it  had  lost  2  ounces  by  evaporation.  For  each 
experiment  it  was  divided  into  portions  of  2|  oz.  each. 
A  piece  of  casimiir  plunged  into  this  dye  c^me  out  of  a^ 
fayloqk  colour. 

Experiment 


sonie  npvh/-discovered  Metals  and  JSarths,  8('c.      65 

Experiment  L  To  a  portion  of  the  cochineal  dye,  I  ad- 
ded a  saturated  golution  of  very  pure  cobalt  in  nitric 
acid.  The  dye  became  extremely  clear,  assumed  a  yel- 
lowish red  colour,  but  remained  transparent.  In  the 
space  of  twelve  hours  it  deposited  a  red  precipitate  of  sul- 
phur, which  was  however  in  such  small  quantity  that  it 
was  impossible  to  collect  it. 

Experiment  11.  I  diluted  part  of  the  solution  of  cobalt 
in  nitric  acid  with  water,  heated  to  ebullition  in  a  ghss 
vessel,  and  kept  boihng  3  minutes,  with  a  piece  of  casimir 
24  inches  square.  The  casimir,  thus  prepared,  was  plun<T- 
ed  into  the  cochineal  dye  hot ;  it  instantly  assumed  a 
dark  red  colour,  leaving  the  dye  colourless.  The  stuff, 
after  being  washed  and  dried,  preserved  a  bright  purple 
colour. 

Experiment  III.  To  the  cochineal  liquor  I  added  a 
neutral  solution  of  cobalt  in  sulphuric  acid  ;  the  dye  in- 
stantly became  darker  and  deposited  a  violet  precipitate. 
A  piece  of  stuff,  being  impregnated  with  this  solution  and 
then  plunged  into  the  hot  cochineal  liquor,  immediately 
assumed  a  deep  violet  colour. 

Experiment  IV.  A  neutral  solution  of  pure  oxyd  of 
uranus  gave,  with  the  cochineal  liquor,  an  almost  black 
precipitate.  But  a  piece  of  stuff  being  soaked  in  tlie  so- 
lution of  uranus  and  then  dyed  in  the  cochineal  liquor,  it 
acquired  a  very  agreeable  grey  colour,  inclining  to  green. 

Experiment  V.  A  neutral  mixture  of  nitric  acid  and 
oxyd  of  urawus,  treated  in  the  manner  just  describe,, 
produced  the  same  result,  only  the  colour  of  the  stuff  was 
rather  more  lively. 

Experiment  VI.  I  put  15  grains  of  pure  concrete 
tungstic  acid  into  a  glass  vessel,  with  6  ounces  of  distilled 
water,  and  boiled  the  liquid  down  to  4  ounces.  It  assum- 
ed a  turbid  appearance,  and  a  colour  shifting  from  white 
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to  blue*  Some  of  this  liquid,  being  poured  into  tbe  co- 
chineal dve,  coinmunicated  a  clear  violet  colour  to  it.  I 
then  boiled  a  piece  of  casimir  in  this  liquid  for  3  minutes, 
and  it  assumed  in  the  hot  cochineal  liquor  a  lively  red 
poppy. 

Experiment  VII.  In  tbe  manner  mentioned!  above,  15 
grains  of  concrete  molybdic  acid,  witji  6  ounccfs  of  distilled 
water,  were  boiled  down  to  4  ounces*  The  molybdic  acid 
was  completely  dissolved,  and  the  liquid  was  clear  and 
transparent.  When  drbpped  into  the  cochineal  dye,  it 
produced  a  dark  violet  precipitate.  A  piece  of-  white 
casimir  being  boiled  in  the  acid  solution  acquired  a  green- 
ish colour,  which,  by  the  drying  of  the  stuff  in  thfe  sun, 
turned  to  a  grey  approaching  to  a  light  blue.  I  put  a 
piece  of  casimir^  prepared  with  the  molj^bdic  acid,  into 
the  hot  cochineal  liquor,  and  obtained  a  very  agreeable 
violet  colour. 

Experiment  VIIL  I  mixed  arsenic  acid  with  the  cochin 
neal  dye.  Its  dark  red  colour  was  converted  into  a  yel- 
lowish red,  without  however  forming  any  deposit.  ^  I 
then  boiled  a  piece  of  casimir  in  a  very  weak  solution  of 
the  same  acid,  and  plunged  the  stuff,  thus  prepared,  into 
the  hot  cochineal  liquor.  It  instantly  assumed  a  bright 
scarlet  colour,  approaching  very  nearly  to  yellow.  In 
dryihgj  but  particularly  in  being  pressed  under  a  hot  iron, 
this  colour  lost  paVt  of  itsi  liveliness,  and  became  darker. 

Experiment  IX.  Upon  another  piece  of  casimir  I  em-'- 
ployed  a  solution  of  arseniate  of  soda,  slightly  acidulated, 
and,  by  immersion  in  the  cochineal  dye,  I  obtained  a 
dai*k  purple.  ' 

Experiment  X.  The  same  experiment  was  repeated 
with  alkaline  arseniate  of  soda,  k  formed  an  agreeable 
aylock. 

Experiment 
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Experiment  XI.  Common  white  arsenic  dissolved  iq 
pure  water,  and  employed  as  a  mordant,  produced  a 
darker  laylock. 

Although  my  original  intention  was  only  to  examine 
the  newly-discovered  metals,  yet  the  results  I  had  before 
obtained  with  lead  as  a  medium  for  fixing  the  pigment  of 
cochineal  induced  me  to  submit  it  to  further  investiga- 
tion. At  the  same  time' I  undertook  an  examination  to 
ascertain  how  far  the  employment  of  nitrate  of  tin  is  in- 
dispensable for  common  scarlet,  and  whether  muriate  of 
soda  may  be  substituted  in  its  stead. 

Experiment  XII.  1  poured  a  solution  of  acetite  of  lead 
in  the  cochineal  dye :  it  instantly  produced  a  violet-bhie 
precipitate.  I  afterwards  plunged  in  the  same  d}  e  a 
piece  of  casimir,  prepared  with  the  acetite  of  lead,  and 
obtained  a  very  agreeable  violet  colour. 

Experiment  XIII.  I  prepared  a  solution  of  fine  English 
tin  in  pure  muriatic  acid,  and  exposed  it  for  four  weeks 
in  an  open  vessel  to  the  action  of  the  air.  I  boiled  a 
piece  of  casimir  in  this  solution,  and  then  removed  it  into 
the  hot  cochineal  dye,  where  it  assumed  a  bright  scarlet 
colour. 

The  result  of  this  experiment,  in  my  opinion,  deserves 
the  greater*  attention,  as  it  has  hitherto  always  been 
imagined  that,  without  a  solution  of  tin  in  aqua  regia,  it 
was  impossible  to  produce  a  scarlet  dye.  If  nothing  but 
common  muriate  of  tin  is  employed,  a  scarlet  cannot  in- 
deed be  obtained,  but  a  red,  inclinino:  to  violet.  Ilencc 
the  oxygen  in  the  nitric  acid  appears  to  be  the  agent  that 
ienlivens  the  colour.  But  as  the  latter  is  abtmdantlv  ab- 
sorbed  from  the  atmosphere  by  the  solution  of  muriate  of 
tin,  the  expense  9f  that  acid,  and  of  sal  ammoniac,  for 
this  colour,  may  be  dispensed  with,  and  muriatic  acid, 
which  is  far  cheaper,  may  be  substituted  in  their  stead. 

K  2  Ex  peri- 
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Ezperiiaent  XIV.  I  boiled  a  piece  of  casimir  in  a  neu- 
tral solution  of  muriate  of  barytes  for  diree  minutes,  and 
then  plunged  it  in  the  hot  cochineal  liquor.  The  stuff 
acquired  a  very  dark  colour,  aud,  after  being  washed 
and  dried,  turned  to  a  very  agreeable  violet. 

Experiment  XV.  Nitrate  of  barytes,  employed  as  a 
mordant,  gave  an  extremely  agreeable  poppy-red. 

Experiment  XVI.  Acetite  of  barytes,  employed  in  like 
manner  as  a  mordant,  gave  a  poppy-red,  rather  darker, 
but  possessing  much  vivacity 

Experiment  XVII,  I  put  a  piece  of  casimir  for  three 
minutes  in  a  neutral  solution  of  muriate  of  strontiau,  and 
then  into  the  cochiiieal  liquor.  It  assumed  a  dark  colour 
at  first  retombling  scarlet,  but  which  in  drying  turned  to 
crimson. 

Experiment  XVIII*  A  neutral  solution  of  nitrate  of 
strontian,  employed  as  a  mordant,  produced  in  the  cochi- 
neal liquor  a  lively  red-brown. 

Experiment  XIX,  Acetite  of  strontian  gave  a  lively 
poppy  colour* 

The  results  of  these  experiments  prove  not  only  that 
the  metals  and  earths  employed  in  them  possess  a  certain 
chemical  affinity  with  the  colouring  matter  of  cochineal, 
and  are  capable  of  fixing  it  on  sfuHs,  but,  likewise  that 
they  possess  the  property  of  producing  very  different  tints 
with  the  same  pigment.  On  the  other  hand,  experience 
shews  that  the  acid  which  is  used  to  dissolve  these  sub^ 
stances  has  a  great  influence  in  the  production  of  the  par-- 
ticular  colour.  This  is  proved  by  the  fints  from  cobalt 
with  nitric  and  sulphuric  acid,  as  well  1as  the  various 
shades  produced  by  barytes  and  strontian,  when  tom^ 
bined  with  the  different  kinds  of  acids. 

The  results  obtained  with  arsenic  and  its  acids  are  not 
jess  remarkable.  The  difference  in  the  tints  produce^ 
'     '  ■'  ■  '     *       by 
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by  both  is  particularly  striking.  The  various  proportions 
of  oxygen  in  them  appears  to  be  the  only  efiicient 
cause  of  those  phasnomena ;  and  this  may  likewise  be  per* 
ceived  in  the  results  from  the  muriate  of  oxydated  tin. 
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By  M.  Darcet. 

From  the  Journal  de  Physuue. 

X  F  the  practice  only  of  an  art  is  sufficient  to  give  it  a 
tendency  towards  perfection,  it  must  likewise  beadmitte4 
that  the  numerous  uses  in  which  its  productions  are  em« 
ployed,  the  numerous  manufactories  in  which  its  processes 
are  performed,  are  the  principal  causes  that  contribute 
towards  its  more  speedy  arrival  at  this  desired  point ;  in^ 
deed,  if  the  articles  fabricated  are  of  general  utility;  if  the 
processes  are  universally  employed,  a  competition  takes 
place,  and  the  manufacturer  then  tries  every  method  of 
ensuring  victory  in  the  struggle  in  which  be  b  engaged. 
It  is  then  that  private  interest  simplifies,  brings  to  per* 
fecti.on  the  operations  of  art,  and  succeeds  in  affording, 
at  a  lower  price,  productions  equal,  frequently  superior, 
to  those  obtained  by  the  origiiial  processes  ;  and  it  is  thus 
that  we  see  a  multitude  of  arts  daily  attaining  a  great  de« 
gree  of  perfection.  1  might  here  instance  the  art  of  pin-- 
ifnaking,  needle-making,  &c.  &c. ;  but,  it  is  my  inten* 
^ion  to  describe  a  new  process  of  refining  *  ;  and  the  sut- 
sequent  dotails  will  confirm  what  I  advance, 

*  I  here  consider  refining  only  as  an  art ;  and  not  under  the  con* 
jiectton  which  its  pmcUce  may  h^ve  with  the  financial  operations  of  a 
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It  is  well  known  y  that  in  commerce  articles  of  gold 
and  silver,  after  being  long  used,  from  an  alteration  in 
fashion,  or  other  circumstances,  are  again  incited  toge- 
ther and  combined,  without  following  any  other  principle 
than  what  is  founded  on  the  fluctuating  market  for  these 
commodities. 

The  produce  of  these    combinations  must,  therefore, 
.  consist,  at  first,  of  different  proportions  of  gold  and  sil- 
ver; but,    afterwards,   such  metals  as  may  lawfully  be 
alloyed  with  those  materials,  in  order  to  be  employed  in 
jewellery,  and  goldsmith's  work. 

These  metallic  alloys,  to  return  into  circulation,  that 
is,  to  be  again  converted  into  articles  of  gold  and  silver, 
must  undergo  an  operation  which  brings  them  to  the 
quality  fixed  by  the  law ;  there  are  two  methods  .of  at- 
taining this  aim. 

The  first,  and  the  most  natural,  is  that  which  indicates 
the  additional  quantity  of  gold,  silver,  or  copper,  neces- 
sary for  producing  the  established  proportions  of  the  alloy. 

By  the  second,  all  the  metals  are  separated  from  each 
"other;  and,  after  having  reduced  them  to  the  state  of 
pure,  simple  bodies,  the  operator  proceeds  to  alloy  them 
in  the  lawful  proportions ;  tut  the  first  of  these  processes 
is  comprehended  in  the  second ;  since,  in  the  latter,  the 
materials  purified  by  the  former  are  eniplojed ;  and,  it 
js  obvious,  that  tlie  final  object  is  only  the  separation  of 
the  constituent  principles  of  an  alloy  of  gold,  silver,  &c. 
■  This  operation  is  termed  refining. 
*  The  operations  of  refining  are  all  founded  on  the  par- 
ticular properties  of  the  bodies  on  which  the  refiner  has  to 
operate.  The  principal  of  these  manipulations  is  that  of 
reparation :  it  is  grounded  on  the  indissolubility  of  gold 
|n  nitfic  acid  ;  which,  by  dissolving  the  silver,,  copper^ 
&c.  conseq  .ently  leaves  the  gold,  that  was  combined  with 

those 
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those  metals,  at  the  bottom  of  the  vessels  in  which  the  dis- 
solution is  performed. 

This  was  the  result  of  a  single  experiment ;  but  prac* 
tice  soon  Qccasioned  it  to  be  remarked,  that,  in  order  to 
produce  this  dissolution,  the  alloy  should  consist  of  one 
part  of  gold  and  four  parts  of  silver ;  and  that  it  was  thft 
more  perfect,  the  greater  quantity  of  concentrated  acid 
was  employed,  and  the  more  intense  the  heat  applied  to 
the  vesselsu  These  observations  perfected  the  art ;  but 
yet  did  not  enable  the  operator  to  produce  gold  of  the 
highest  degree  of  purity,  as  the  metal  from  the  crucible 
never  exceeded  998,  or  999. 

In  this  state  I  found  the  art  upon  my  introduction  into 
the  national  refinery  ;  and,  a  kind  of  competition  subsist* 
ing  between  me  and  the  refiners  in  trade,  I  assiduously 
endeavoured  to  bring  to  perfection  the  processes  alreadjr 
in  use  ;  and  I  here  preseni  to  the  arts  that  which  has  in- 
variably been  crowned  with  success,  during  a  period  of 
two  years. 

,  I  shall  begin  with  describing  the  former  process  of  re- 
fining ;  and  shall,  afterwards,  explain  the  method  which 
I  substituted  in  its  stead. 

The  refiners  receive  in  trade  ingots  more  or  less  pure, 
but  usually  of  a  quality  between  ,850  and  ^950  ;  they  mix 
and  combine  these  ingots  by  fusion,  in  such  a  manner 
that  the  alloy  produced  by  them  may  contain  4  parts  of 
silver  for  one  of  gold :  they  run  off  these  alloys  into 
grains  like  shot ;  and  to  every  5  kilogrammes,  500  gram- 
mes, they  add  650  grammes  of  iiitrafe  of  pot -ash  *. 

*.  The  intemten  of.  this  operation  is  to  oxydate  the  copper  and  other 
metals,  existing  in  the  alloy  of  gold  and  silver ;  and  after  this  fusioa 
its  quality  is  ,978,  which  greatly  diminishes  the  quantity  of  acid  that 
would  have  been  required  to  dissoh''e  the  whole  of  the  alloy. 
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This  mtxture  is  then  tneked  in  cmcibleg,  in  which  it  is 
left  to  cool  in  lumps ;  these  are  again  melted,  and  are  run 
off  in  grains,  that  the  alloy  may  present  a  greater  sur* 
&ce  to  the  nitric  acid  employed  for  the  separation. 

The  re6ner9  in  order  to  perform  this  operation,  dis^ 
tribntes  the  grains  into  several  vessels,  poaring  two  parts 
ef  nitric  acid,  of  30  degrees,  to  one  part  of  this  alloy: 
be  removes  the  pot  to  a  sand-batb,  and  thus,  by  means  of 
beat,  facilitates  the  action  of  the  nitric  acid  on  the  silver  : 
when  the  dissolution  is  completed,  he  decants  the  nitrate 
of  silver,  and  washes  the  gold,  till  the  water  from  it 
ceases  to  decompose  muriate  of  soda. 

The  gold  is  still  not  disengaged  from  all  alloy;  he 
therefore  adds  to  it  nitric  acid,  at  the  same  degree  as  be* 
fore,  heats  the  mixture  to  ebullition,  decants  the  nitrate 
of  silver,  washes  the  gold,  and  adds  to  it  nitric  acid  of 
40  degrees :  be  again  removes  the  pot  to  the  sand  bath, 
and  after  boiling  a  considerable  time  he  separates  the 
gold  from  the  acid,  washes  the  metal  very  carefiilly,  dries 
it  with  a  moderate  heat,  melts  it  and  runs  it  off  in  ingots^ 
the  quality  of  which,  as  I  mentioned  before,  does  not 
usually  exceed  ,998,  and  is  frequently  below  fiSSy  the 
Hmit  fixed  by  the  law.  In  the  latter  case,  the  refiner  is 
obliged  to  repeat  the  process  of  purification  and  separa- 
tion; his  expenses  are  therefore  doubled,  and,  perhaps, 
even  tripled,  if  in  the  second  operation  he  does  not  pre- 
vent a  repetition  of  the  circumstances  which  rendered  the 
first  unsuccessful. 

It  is  this  part  of  refining  to  which  I  have  given  the 
most  perfection,  as  will  be  seen  by  the  description  of  my 
process. 

I  mix  the  ingots  as  in  the  old  operation,  in  such  a 
manner,  that  when  melted  together  the  gold  containe4 
in  this  alloy  is,  in  proportion  to  the  silver,  as  1  to  4. 

I  melt 
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1  melt  the  ingots  of  this  conaposition  5  and,  when  the 
flatter  is  perfectly,  liquid,  1  throw  into  it  about  200  gram* 
mes  of  nitrate  of  pot-ash,  to  20  liilograinmes  of  this  al- 
loy :  this  small  quantity  of  saltpetre  is  sufficient,  as  1 
have  remarked,  to  oxydate  tlie  tin,  which  the  ingots  of 
trade  always  contain,  in  a  greater-  or  less  proportion.  It 
is  essential  to  separate  this  tin  from  them,  because,  in  th^ 
operation  for  that  J)urpose,  it  would  be  oxydated,  mixed 
with  the  gold,  and,  perhaps,  previous  to  the  fusion,  might 
be  partly  reduced,  render  that  metal  brittle,  and  lower 
its  quality. 

When  the  whole  is  in  perfect  fusion,  I  immediately  run 
it  oflf  in  grains ;  which  I  distribute  into  pots,  as  in  the 
old  operation :  I  add  to  it  the  same  quantity  of  nitric 
acid,  of  the  same  degree,  and  employ  exactly  the  sam« 
manipulations,  as  those  above  described ;  in  short,  I  fol- 
low che  old  process  till  the  moment  in  which  the  gold, 
after  being  Nvell  washed,  is  put  into  the  crucible.  I  unite 
this  gold,  when  well  washed,  in  as  few  vessels  as  possi* 
ble,  and  I  add  to  it  as  much  sulphuric  acid,  at  &6,de* 
grees,  as  will  cover  the  surface.  I  raise  the  temperature 
of  the  licid  by  placing  my  vessels  on  the  sand-bath,  I  in- 
crease it  to  ebullition,  and  keep  it  about  an  hour  in  that 
state  ;  I  afterwards  let  the  whole  grow  cold  *  '•  I ,  decant 
the  acid,,  and  1  wash  the  gold,  till  the  waters  from  wash- 
ing  cease  to  afford  a  precipitate  by  the  addition  of  thcinu- 

*  1  must  observe,  that  tt  is  esdential  to  sufier  the  sulphuric  ackl 
whieh  has  been  boilec]  with  gold  to  become  perfectly  cold  befo.re  it  is 
decanted ;  oihervvrse,  the  vessels  employed  would  be  unable  to  resist 
the  intensity  of  the  heat  which  the  acid  acquires  in  ebullition  \  and  the 
•Qperator  would  be  in  danger  from  the  flying  of  the  vessel,  and  the  drops  ~ 
of  acid  which  would  he  thrown  out  on  every  side.  For  greater  secQ* 
rity,  the  bottom  of  the  pan  might  be  covered  with  sulphuric  acid,  of  65 
idegree^  at  the  temperature  of  the  atmosphere* 
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jfiAtip  acid  and  alkalis.  Nothing  then  remains  to  be  don(^ 
but  to  dry  the  gold,  which  is  in  powder,  and  to  reduce  it 
to  ingots,  which  are  invariably  equal  in  cjuality  to  1 ,0C0 
or  24  darat». 

These  are  all  the  details  necessary  for  a  guide  in  tlie 
practice  of  the  operation  which  I  propose :  the  following 
.are  the  advantages  which  I  attribute  to  it. 

Besides  the  saving  in  charcoal,  and  crucibles,  fewer 
xnanipulations  are  required  :  but  the  principal  advantage 
of  this  improvement  is  the  great  diminution  of  residuum  ; 
for  in  the  old  method,  the  great  quantity  of  nitrate  of 
pot-ash  that  was  added,  promoted  the  oxydation,  or  ex- 
tneme  division,  of  a  large  quantity  of  silver,  which  then 
.remained  in  the  scoria,  with  the  oxyd  of  copper,  the  pot- 
ash, &c,c;  and  this  loss  amounted,  in  each  operation,  to 
2400  grammes  of  silver,  of  the  quality  of  ,350  to  ,400  ; 
and  this  s^ilver  frequently  remained  for  years  without 
producing  any  profit ;  tlxat  is,  till  the  refiner  had  a  suf^ 
ficient  quantity  of  washings  tomake.it  worth  his  whil« 
to  melt  it. 

I  have  before  mentioned,  that  I  always  obtain  gold  at 
the  highest  degree  of  purity,  or  at  1 ,000  ;  wliich  is  ob-» 
viously  a  great  advantage  to  trade  ;  but,  it  is  a  much 
greater  to  the  refiner,  who  is  sure  of  tl)e  result  of  his 
operation  ;  and  who,  if  accurate  in  his  calculations,  nq 
longer  runs  any  risk  of  being  ruined  by  the  failure  of  his 
operations,  and  the  necessity  of  several  times  repe^iting 
a  process,  of  tbe  success  of  which  nothing  can  afford 
Jiim  'a  certainty. 
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Jk  HE  Society  of  Sciences  of  HBtlem  i^ill  ifeoeire  me-'* 
ttwits  in  answer  to  the  three  following  questior^i  till  the) 
Istof  November  1803  :  r 

1.  What  is  demonstrated  by  the  most  recent  expevi'4* 
tncnts  relative  to  the  alteration  in  colour  effected  by  the* 
oxygen,   contained  in  atmbspheric  air,  either  when  as- 
msted  by  the  action  of  light  or  not,  and  what  useful  ooil^ 
sequences  may  be  derived  from  them  ?  ^    *r 

2.  What  information  can  we  obtain  frpm  the  debompo-' 
sition  of  water  and  atmospheric^ air  in  relation  to  the  man-^ 
ner  in  which  plants  receive  nonrisfament,  find  what  con- 
sequences may  be  drawn  tttStn  it^  for  the  improvement^ 
of  useful  vegetables  ?  .     !  '      t 

3.  What  do  we  know  froiii  experience  of  the  ptirifica* 
tion  of  watef  and  other  impure  crabstances  by  means  of 
charcoal  ?  How  ik  thai  fact  explained  by  chemistry,  and- 
to  what  useful  purposes  may  it  be  applied  ? 

The  same  society  has  prolonged  indefinitely  the  tdrm^ 
fixed  for  answering  the  three  questions  before  prdpiosed^' 
on  the  utiUty  to  be  derived  from  animals  appareiitly  per-^' 
tiicious  ;  on  the  employment  of  indigenous  plants  not  h]-« 
therto  used  in  medicine  ;  and  on  such  vegetables  as  might: 
furnish  a  solid  and  wholesome  nutriment,  and  which  no- 
method'  has  been  discovered  of  employing  for  that  pur- 
pose. 

>     .  . 

Academy  of  Arts^  Sciences,  and  Belles  Lettres,  ^  DyQU.  ^ 

At  the  public  meeting  held  19  Fructidor  (6  September), 
M.  Leschevin  i^ad  a  report  of  the  discoi^ery  of  the  pheno- 
menon 
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menoQ  of  tbe  scintiDation  of  a  piece  of  charcoal  by  strikin 
agunst  another  piece. — ^This  discoyery  will  form  an  epoch 
in  natural  history.  The  report  itself  must  be  consulted 
for  the  detail  of  the  experiments  which  ^  prove  this  phe> 
tiomenon  Jn  the  most  incontestible  manner.  He  has  con-- 
fomed  the  sospicions  before  entertained  of  the  danger  of 
employing  charcoal  in  sticks  in  the  ^nanufactuse.  of  gun- 
powder, and  has  proved  the  necessity  of  adding  another 
precaution  to  those  already  observed  in  making  that  ar^ 
tide,  namely  to  use  no  chareoal  but  in  a  pulverized  state 

I^L  Montigny  has  addressed  to  the  academy  a  memoir 
on  the  art  of  writing  as  expeditiously  as  a  person  cant 
speak.  The  author  cond^ines  in  his  method  die  advan^ 
tages  of  tachigFaphy  and  stenography,  whieh  may  be  of 
considerable  advantage  iAcer^n  cases. 
•  INI.  Polely  in  a  naemoii  on  bleaching,  communicated  to 
the  society  soioe  very  interesting  details  on  the  new  me- 
thod substituted  instead  pf  the  old,  for  bleaching  clotli  i, 
he  then  examines  the  different  agents  employed  for  that 
purpose  within  these  few  years,  and  pointa  out  those  that: 
are  to  be  preferred ;  as  odorated  oxygenated  muriatic 
acid,  caustic  alkalies  in  vapors,  which  he  himself  employ^^ 
in  his  establishment.  He  demonstrates  that  tbe  use  of 
calcareous  sulphur  without  mixture  is  highly  improper 
for  bleaching :  he  explains  how  unfounded  are  the  appre- 
hensions  of  those  who  reject  tbe  new  process,  because^ 
say  they,  it  burns  tbe  cloth;  he  removes  every  doubt,, 
and.  proves  that  if  the  operation  is  performed  by  an  iotel- 
ligent  and  careful  artist,  the  cloth  gains  instead  of  losing  ;. 
that,  as  a  farther  advantage,  it  is  fit  for  use  in  a  fortnight »^ 
whilst  the  bleaching  in  the  fields  requires  15  months  to  be 
completed. 

Thfc  jfir^ctice  of  using  oxygenated  muriatic  gas  led  .M. 
Potd,  by  ji^cideni,  to  various  trials  arid  experiments  of 

the 
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^c  greatest  itnportance.     He  has  discorered  that  this 
substance  may  be  employed  with  the  greatest  advantage 
in  all  cases  of  suddenly  suspended  pulsation  and  respira- 
tion.    This  raembir  contained  many  curious  facts  and  in- 
teresting  details,    and    particularly    an   attempt    which 
proves  how  far  a  man  may  carry  the  love  of  science. 
The  author  tried  the  efficacy  of  his  new  remedy  on  him-* 
self,  and  success  crowned  his  courage. 
:  M.  Degouvenain  communicated  the  results  of  a  great 
number  of  experiments  made  by  him  on  acetous  fermen-», 
tation.     Convinced  that  the  strength  of  aromatic  vinegar 
depends  much  more  on  its  acid  nature  than  on  aromatics 
he  has  made  a  kind  which  recpiires  from  130  to  150  parts 
of  potash  to  1000  to  be  saturated,  whilst  the  strono^st 
sorts  before  known  absorb  only  114. 

Good  wines  combined  with  oxygen  by  a  series  of  inge- 
nious processes,  peculiar  to  himself,  are  the  only  sub* 
stances  he  employs ;  and  from  these  he  produces  vinegar^ 
which,  according  to  the  report  of  the  commission  ap- 
pointed by  the  academy  to  examine  it,  is  superior  ia 
every  respect  to  the  most  celebrated  kinds  hitherto  made. 

M.  Dubois  presented  to  tlie  academy  the  model  of  a 
machine  for  cutting  files ;  and  the  plan  of  a  forge  for  the 
fabrication  of  steel,  aud  cabinet  makers'  tools. 
.  Thus  manufactures  formed  the  subject  of  the  labours  »of 
the  academy,  convinced  that  one  of  the  sources  of  tha 
prosperity  of  the  state  depends  on  the  activity  of  com- 
mercQ»  and  the  perfection  of  manufactures;. and  it  wag 
•  determined,  that  a  repository  of  the  productions  of  na- 
ture and  industry  in  the  department  should  be  established. 
The  academy  hopes  bytijis  measure  to  hold  out  en- 
couragement to  industry,  and  to  ascertain  the  annual  im-* 
provement  by  the  comparison  of  the  successive  productions 
tliat  will  be  transmitted  to  i^'. 


?$  .    Transaciions  of  Societies 

No  memoir  baring  been  received  on  the  qiiestion  oil 
child-bed  fevers,  proposed  at  tlie  public  meeting  20  Mes« 
udor,  year  8  (9  July  1800) ,  the  academy  cunaequentlj 
withdrew  the  prize. 

The  following  is  tlie  suLgect  of  the  question  proposed  for 
the  next  prize : 

*'  Catarrhul  fevers  become  more  frequent  than  they 
ever  were  before :  inflammatory  fevers  grow  extremely 
nure ;  bilious  fevers  are  less  common.  To  determine 
uhat  are  the  causes  that  may  have  effected  these  altera^- 
tions  in  the  climate  and  in  the  human  constitution.** 

The  prize,  value  500  francs,  will  be  adjudged  at  the 
public  meeting  in  tlie  month  of  Fructidor  year  12  (August, 
and  September  1804.) 

Socidi)  of  Sciences  J  Belles  Lett  res  ^  and  Arts  of  Bordeaux^ 

The  interest  of  commerce  as  well  as  of  agriculturists 
I'enders  this  society  desirous  of  ascertaining  the  characters 
by  which  the  staves,  liable  to  communicate  to  li()uors  the 
taste  of  the  cask,  may  be  distinguished.  It  has  even  en- 
tertained a  hope  that  some  fortunate  experiments  might 
lead  to  the  discovery  of  some  method  of  taking  away 
from  wine  the  disagreeable  taste  it  contracts  in  vessels 
faulty  in  that  particular.  These  motives  induced  it  ta 
accept  the  generous  oH'cr  made  by  one  of  its  members,  M. 
Bergeron,  of  the  sum  of  300  francs,  for  a  prize  to  be  ad> 
judged  in  Germinal  year  1 1  (March  1803)  to  tlrc  person 
who  shall  transmit  tf)e  best  solution  of  the  two  followingr 
questions  \    ,  ' 

What  is  the  most  simple  and  easy  method  of  discover- 
iiig  and  distinguishing  the  staves  that  are  liable  to  com« 
municate  to  wine  the  taste  of  the  -cask  ? 
:  What  is  the  best  process  to  be  employed  for  taking  ' 
away  entirely  from  wine  tlie  taste  .of  tlio  cask/ which' if 
luiA.€ontracted  > 

Th* 
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The  time  for  the  reception  of  memoirs  is  now  prolonge4 
tb  the  30  Prairialyear  \\  (19  June  1803)  j  and  the  prize 
wiJl  be  decreed  in  the  month  of  Fructidor,  (August  and 
September.) 

The  naturalization  in  France  of  the  Spanish  breed  of 
sheep,  called  Merinos,  is  the  most  important  step  that  has 
of  late  been  taken  towards  the  improvement  of  the  pas- 
toral  art :  it  may  in  a  few  jears  triple  the  ordinary  pro* 
duce  of  the  flocks  on  the  same  extent  of  jgroEind,  Such 
great  advantages  should  cause  this- useful  innovation  to  be 
fidopted  with  ardour ;  but  tl)e  diOtcuUy  of  procuriiig 
these  precious  animals,  and  especiarlly^  the  blind  routme  of 
the  too  numerous  ^grioulturt^  wbonre  averse  ito  reading, 
has  retarded  the  introduction  of  the  .breed  of  Merinos. 
The  society  thought  a  year  ago  that  it  might  be  beneficial 
to  offer  a  premium  to  be  adjudged  in  the  course  of  Uat 
year  1 1  (1803)  to  the  farmer  in  the  department  of  the  Qi- 
aconde,  who  should  most  contribute  to  the  improvement 
of  the  breeds  of  sheep,  by  his  exertions,  his  industry,  and 
the  introduction  of  Merino  rams  upon  his  lands. 

The  society  has  ascertained,  from  accurate  information, 

that  the  breed  of  sheep  with  superfine  wool  has  not'  been 

sufficiently  multiplied  in  the  department,  to  establish  a 

useful    emulation    amongst  the    possessors :    but  it  has 

Jearned  with  satisfaction,  that  a  flock  of  J  00  animals  of 

th^dt  breed  has  lately  arrived,  and  has  been  distributed 

amongst  several  farmers;  these  two  circumstances  have 

determined  the  society  to  postpone  to  the  public  meeting 

in  FruQtidor  (August  and  Septeniber)  the  delivery  of  this 

premium,  which'  is  to  be  of  the  value  of  ^00  francs.     The 

competitors  are  to  transmit  to  the  society,  before  .1  Messir 

dor  year  12  (20  June  1804),  samples  of  the  wool  from 

their  rams  and  ewes,  and  a  report  from  the  mayor  of  the 

place  relative  to  the  state  of  the  flock. 

List 
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List  of  Patents  for  Inventions,  He.  . 
(Continued  from  Volume  I.  Page  480.) 

.  W  ILLIAM  FoRDER,  of  Pottsea,  Hauts,  Purser  in  his 
Majesty's  Navy  ;  for  a  diving  machine^  to  be  used  about 
shipping  and  in  stopping  holes  and  leaks  in  ships  bottoms, 
and  for  other  purposes.     Dated  October  2,  1802. 

John  Grimshaw,   of  Bishop  Wearmouth,  Durham, 
Rope-maker,  being  one  of  the  People  called  Quakers  ; 
for  improvements  in  machinery  for  laying  ropes. 
Dated  October  5,  1802. 

Joseph  Bramah,  of  Pimlico,  Middlesex,  Engineer ; 
for  a  machine  for  the  purpose  of  producing  straight, 
smooth,  and  parallel  surfaces,  on  wood,  and  other  ma- 
teriab.     Dated  October  30,  1802. 

Augustus    Frederick    Thoelden,    of   St.    Alban's 
Street,  Pail-Mall,  Middlesex,  Esquire;  for  a  mechanicgil 
apparatus  for  supporting  the  human  body. 
Dated  October  30,  1802. 

James  Swethurst,  of  St.  Margaret's  Hill,  Southwark, 
Surry,   Lamp  Manufacturer,   and  Nicholas  Paul,    of 
Villiers  Street,  Strand,  Middlesex,  mechanician ;  for  iuj- 
provements  in  lamps  and  reflectors. 
Dated  October  30,  1802, 

James  [How,  of  Bovingdon,  near  Hemel  Hempstcd, 
Herts,  Farmer ;  for  a  plough  upon  an  improved  con- 
irtruction.    Dated  October  30,  1802. 
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IfuMBERVnt.     SECOND  SERIES.      Jak.  I,l803; 

iSpecificution  of  the  Patent  granted  io  John  ■  Whitley 
BoswEXL,  of  the  City  of  Dublin^  Gentleman ;  for  his 
Method  of  building  or  fabricating  Ships  or  P'essels  for 
Navigatio7i.     Dated  May  20,  1802; 

With  a  Plate. 

A  O  all  to  whom  these  presents  shall  come,  &:ca 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso,  I  the  said  John  Whitley  Boswell  do  hereby  declare 
my  invention  to  ht  described  in  manner  follpwing  ;  tha^ 
is  to  say :  My  new  method  of  building  or  constructing, 
vessels  for  navigation  differs  principally  from  the  old  mc' 
thod  in  the  placing  timbers  or  ribs  lengthwise  ofr  tori- 
zon tally  instead  of  vertically,  by  the  means  heremafter 
recited  ;  and  in  using  a  framing,  consisting  of  ^  series  of 
trianglea,  hereafter  described,  in  such  patts  of  tTie  vessel, 
and  in  such  cases,-  as  are  there  mentioxiedi,  either  to  pro- 
duce a  greater  strength  with  thef  same  quantity  of  mate- 
xials,  or  an  equal  strength  for  a  smaller  quantity.  Bjr 
V0L.  IL— Second  SeIhe«.  M  ^iflk 
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which  it  is  expected  much  less  crooked  timber  need  be 
used  than  is  now  employed,  and  the  danger  of  using 
pieces  cut  aci^osi  the  grain  proportiooally  diminished^ 

The  said  new  method  of  building  vessels  for  navigation 
is  contained  in  the  following  directions  for  constructing  a 
vessel  in  this  manner* 

First,  having  determined  on  the  size  and  shape  of  th« 
vessel  intended  to  be  built,  it  is  to  be  supposed  to  be  di* 
vided  by  transverse  vertical  sections  at  right  angles  to  the 
keel,  at  certain  distances  from  each  other,  (see  longitudi- 
nal section.  Fig.  1,  Plate  IV.)  which  distances  must  depend 
chiefly  on  the  strength  of  the  materials  to  be  used  in  con- 
structinff  the  vessel,  requiring  to  be  less  when  the  materials 
are  slighter,  and  admitting  of  a  greater  extent  when  tlie 
materials  are  stronger  ;  therefore  there  will  be  fewer  of 
Chose  sections  required  in  the  latter  case  than  in  the  first, 
but  in   general   they  should   not  be   fewer  than  four. 
Secondly,  having  ascertiained '  the  number  and  places  of 
those  sections,  a  frame  Inust  be  made~of  the  shape  of 
each  section  externally,  so  tlut  the  upper  part  of  it  may 
be  of  the  breadth  of  that  part  of  the  deck  under  which  it 
is  to  stand,  and  its  sides  and  bottom  mav  be  moulded  ac- 
cording  to  the  true  shape  of  the  sides  and  bottom  of  said 
section;  the  more  particular  constniction  of 'which  said 
frames  is  to  be  described  hereafter.    Thirdly,  when  said  . 
frames  are  formed,  each  of  them  is  to  be  erected  in  th« 
place  corresponding  to  the  section  of  that  part  of  the 
vessel  it  is  'meant  to  represent  as  aforesaid^  ahd  to  be 
there  supported  by  temporary  props  or  stays,  so  that  the 
workmen  may  get  at  every  part  of  them  ;  the  stem-post 
find  stern-post  also  to  be  erected  in  like  manner  in  their 
proper  places.    Tourthly,  timbers  or  ribs  are  then  to  be 
laid  horizontally  ftom  frame  to  frame,  at  their  outward 

!urfaces;(  extending' From' stem-post  to  stern-pOst,' and  to 
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be  festenod  to  the  fraixies.and  posts  by  bolts  or  othenvise; 
which  horizontal  rib§  are  eaqh  to  be  moulded  according 
to  the  shape  of  that,  part  of  the  ve§^l  where  it  is  to  lie, 
and  to  be  of  that,  thickness  which  tjie  size  of  the.  vessel^ 
and  the  distance  of  said  transver^  fraipes  from  each  other 
may  require,  so  as  to  pjfodpce  sufficient  strength.    Thesj 
horizontal  ribs  are  each  to  be  fayed. at  its  extremity  intp 
the  next  which  joins  it  at  either  end,  are  to  have  those 
junctures  near  to  the  frames,  and  to  extend  in  at  least 
every  second  case,  with  a  single  piece  of  timber,  a  foot 
or  two  beyond  the  two  frames  to  which  it  is  to  be  fas- 
tened ;  and  where  timbers  can*  be  got  to  extend  to  three 
,    or  niore  frames,  they  are  to  be  preferred,  see  Fig.  2^, 
which  represents  a  part  of  the  side  of  the  vessel  so  con- 
structed.    If  it  should  be  thought  fit  to  place  the  said  ho- 
rizontal ribs  so  that  intervals  should  be  between  them,  a 
method  should  be  followed  in  buildiiig  which  will  be  de- 
scribed  more  at  large  hereafter;    but  should   they  be 
placed  as  close  to  each  other  as  it  is  usual  to  place  tl?e 
vertical  rite  in  the  comipaa  m^t|)o^  of  building,  then  the 
^pext  opec^tipn  should  be  to  fastep  planking  to  them,  out- 
side and  inside^  with  tyennels  or  otherwise,  at  right  an- 
gles^ to  the  direction  of  the.  ribs,  or  vertically ;  a;id  'if 
any  inconvenience  should  arise  or  be  apprehended  from 
the  yertical  |^i^ition  of  ^1^  outside  plank,  a  sheathing  of 
board  may  be  lastened   over  it  in  the  usual  manner. 
Whprever  tl^e  curvature  of  the  bottom  of  the  vessel  will 
admit  it,  the  outside  planking  should  be  made  to  pass  be- 
tween the  bottom  ribs>nd  the  keel ;  and  where -the  sbapi^ 
.  will  not  admit  of  this,  (asne^  the  stern,)  I  recommend 
^at  the  inside  planks  be  put  on  first  after  the  ribs,  and 
their  lower  extremities  made  fast  to  the  kelson,  or  a  piece 
tQ  ^1^  for  this  purpose  bolted  to  the  keel  mside  ;  and  that 

4  M  2  the 
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the  outside  planks  be  rabbetted,  and  firmly  fastened  tQ 
the  keel,  as  much  below  this  as  \n]l  give  them  a  firm 
gripe  in  the  keel.  It  will  facilitate  this  last  operation  if 
two  or  three  of  the  said  hotizontal  ribs,  next  the  stern, 
close  to  the  keel,  are  not  fastened  up  finally  till  the  in- 
side planks  are  fastened  at  the  bottom  in  this  part  as  here 
directed. 

Of  forming  the  Head  and  Stern. 

In  forming  the  head,  where  the  curvature  approaches 
near  to  a  circular  forn>  at  |h^  stem-post,  the  horizontajl 
Tibs  may  there  be  joinad  to  curved  pieces,  like  breastr 
hooks,  l?o}ted  totne  stem-?post;  and  where  the  ^gle  re^ 
.guirccj  is  too  sharp  to  admit  of  this,  they  may  be  bolted, 
or  otherwise  fastened,  to  the  stem-post,  ari4  ^^^^y  t)e  facr 
ther  secured,  if  necessary,  to  an  internal  piece,  to  rup 
in  the  direction  of  the  stem-post,  and  be  well  fastened 
to  it.  These  last  4ifecti9Ds  will  also  apply  tp  the  fprjq;i%> 
tion  of  the  stern. 

Of  the  Keel  and  Kelson. 

The  keel  should  either  be  put  on  after  the  outside^ 
planking  was  laid  in  all  parts  of  the  bottom,  Ti^here  th^ 
curvature  was  not  too  great,  over  the  place  of  the  keel ; 
Or,  if  the  keel  is  desired  to  be  first  laid  down,  the  hori- 
zontal ribs  should  be  supported  in  suph  a  manner  above 
it,  by  pieces  of  wood,  to  be  afterwards  removed,  as  to 
admit  the  part  of  the  planking,  before  directed  to  be 
passed  between  them  and  the  keel. 

The  kelson   should  be  placed  along  over  the  insido 

plank,  in  all  parts  where  it  will  admit  of  being  so,  and 

'  be  bolted  down  throup^h  it  and  the  horizontal  ribs,  di-, 

y^ctly  underneath  to  the  keel. 
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Farther  Description  of  the  transverse  Frames, 

r 

The  tranayerse  Vertical  frames  (before  d)B$cribed  as  t<| 
^heir  external  shape  only)  should  be  form^^d  thus :  their 
sides  and  b0ttoin3  should  be  niade  Qf  pieces  sided  and 
moulded  lil£e  the  vertical  ribs,  in  the'  jcoi^mon  meth.od  9f 
building  ships,  in  that  p^irt  of  the  vessel  they  ate.  ior 
tended  to  stand ;  more  than  three  series  of  timbers^  side 
by  side,  will  be  unnecessary  to  form  them,  and  not  less 
than  two  should  be  used  i  in  crithcr  case,  the  joints  end- 
wise of  one  series  should  be  arranged  so  as  not  to  be  op- 
posite the  joints  of  another  series  in  the  same  frame.  The 
p^rt  under  the  deck  should  be  fornied  of  straight  beams, 
pr  of  beams  of  the  small  curvature,  usually  given  to  the 
deck.     The  different  series  of  pieces  in  the  same  frame 
should  be  fastened  sidewise  to  each  o^r  by  bolts  of 
trennels.    And  farther,  to  strengthen,  said  framies,  and 
by  them  give  great  strength  to  the  whole  ship,  I  direct 
that  pieces  be  passed  obliquely  from  die  horizontal  beams 
of  said  frames  under  the  deck  to  the  sides  and  bottom  of 
said  frames,  so  as  to  divide  the  whole  of  the  internal  space 
pr  plane  of  the  frames  into  triangles.    Wfaiph  last  I  re- 
commend, because  I  have  found  that  in  a  ^iangular 
frame  any  strain  at  or  near  the  angle  spends  its  force  in 
tending  to  rend  asunder  the  piece  opposite  in  the  direc* 
tion  of  its  fibres,  or  lengthwise,  in  whii;^  direction  it  can 
bear  a  much  greater  strain  than  across  the  grain ;  and 
that,  in  a  &*ame  formed  of  a  number  of  triangles,  no.  strain 
pan  be  given  to  it  in  the  direction  of  its  plane,  which 
will  not  fall  either  directly  or  indirectly  in  one  or  more 
^ngles,  and  thereby  have  the  efiect  already  ptient^ooed* 
These  obliqtie  pieces  may  be  let  into  the  substance  of  the 
frames,  and  be  fastened  by  bolts  passing  through  the 
frllQies  agd  liiem;  and  may  be  farther  secured,  by  iroq 
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bands  or  iroa  straps,  if  judgM  necessary,  to  the  sidas  and 
top  of  the  frame.  Tlie  sides  of  the  fraoies  should  be 
ttiade  to  extend  a-ibot  tk  'tsm  -nliove  (be  deck,  beasts  for 
mnall  vessels,  and  a  greater  Uei^ht  ibr  large,  for  the  ximi- 
T«mduce  of  forming  the  parte)  of  the^^des  of  tkha  y^s^I  at 
and  above  the  deck.  *  One  of  those  fmne^,  as  ibtfebde^ 
for  the  ixiidship^frame,  is  drawn  in"  Fig.  a. 

7*0  T)uil(l  with  Intervals  between  the  horizontal  Kibs. 

4 

Wbjeti  it  is  desired  to.  leave  intervals  betwew  the  kori<»' 
eontal  ribs,  the.  method  of  prosefeeding  i^hould  be  as  foi« 
lows.  '  It  is  be^  that  tworib^ should  ba  brought  aU  ^ong 
doiie  together  at  the  side  i>^  e^ch  iD^etvsdj'  for  the  better 
^rengriienivg'  €^  tjbe.jtinetu^es  at  Ibeir  eKtremitres.    Ha^ 
ving.fiaDed  eo  the  intervab  -tso  be  ieft  fet^v^en  any  twi^ 
pair  ef  rih»,  FeT^d^  tibe  b0  feriiie4  ^^^  ^ molded  ^  le^t  s^ 
faitBcb'tfaacker,,.jfeoiiiTtQto  out,  ^n  Sroald  bi^e  b^len  net* 
cesser j  had'  thesy  iain  doat  t9g0febfr,  ths^  i;he>quai;«  qf 
their  li^bolehthickiiess'TQay  be  tK^^  ^  thie  sum  of  th^ 
IbkJciiess  ^ss  aisny  <dbs^  (leach ^of  th0^  wxi&  ^^dth  ^i(^ 
"wis^ ah. the  said ipaor^  a^  'MMmld  6)1  upsisicid  iriterval, ' ^ 
^dta^ir  owal^reaaich.     Thet)  di^igotial  ^ieees  c^bovil^ 
i>e  p^ddr'aoross  each  iidferval,  frbm  the  lide  of  eac}i 
transverse  ■  frame  to.  tha;t.  of  the  ftei^t,   to  which  th^ 
should  be  fastened  so  as  ^  io^c^  tM  whel^  surfoce  into  f, 
isemes  of  tokiigles^,.  (/the.  adrsmtage  ^f ^which  h^  b^^  ^ 
aready.daewn,:)  .after  which  plankirig.  should  J^e  If^id  op 
racross  the  directf<io  of  seidiribsi,  or  ve^\M^jy  of  suf- 
rficieot.^reogl^  to  bear 'die  pt^anre  of  wii4ie!f  b«4A^ 
Toadi  two  pair  of  Tibs  j  atlihe^epriibfeTOftthtbe  sfyffti^^f 
the  ^^B,  -whaw©  it  i&iuo  He*;  .O^t«ide  of  which  *he^ 
isbouidjae  placed  aosectond  c^df^^^t  ^pbriki^riti  tbe^di^e- 
4ien;of  die: ribs,  or  aciwds  tbeldireeiiipn  (if  i»he  fii;^t,  fo 
pB^veilt »lh^  jdangi^F  iwhii?fa  «)fl^l»  *r^«c  .^  itiii^  ^MjflbfP' 
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"^prking  oot-fram  the  seams  of  the  first  platiking,  on  ac- 
fioimt  of  the  gireat  distanc&ti^atniust  be  bet^reen  the^  ben* 
Hois' in ina^  'p4<ts.  in -diis  last  method  of  buUding.  A 
partof  tte  side  of  a  ressel,  iocmed  4n  the  maoner  last 
,  ^Sescrited^  before- the  pknks  are  put  on,  is  represented  in 
Jig.  4. 

Of  forming  the  Decks, 

The  di^cks  of -vessek,  built  on  riiis  in3AiTietv  method, 
should  be  femied  ia  somewhat  a  simikur  marnier-totbis 
last  describcKl  for  the  sides^.that  is  to  say;  beams  or  pieces 
of  timbejr,  similar  to  the  ribs,  should  be  laid  lengthwise 
fever  the  upper^part  of;.the  transverse  frames,  and  fas- 
tened to  them,  with  intervais  between  each  pair,  across 
^(vMch  inten^ais  other  .pieces  should  be  iaid  .diagonaUy 
from  frame  to  frame,  and  fictened    with  tmnnels,  t>r 
otherwise,  to  said  frames.     Sifialler-  pieces  should  then 
be  dther  placed  across  the  direction  of  the  beams,  and  let 
into  the  substance  thereof,   jover   which  the  planking 
fthould  be  laid  lengthwise;    or  :eke  the  sinMier  pieces 
Aoald  be  laid  in  the  liirection  of  the  beams,  from  fraite 
to  frame,  orer^  or  )et  into,  the  diagonal  pieces,  across 
^hich  the  planking- should  be  laid  at  right,  angles,  to  the 
tUrectien  of  thebdams  ;  and  thisJast  method  li^reS&t^  as 
it  gives  an  opportunity  of  dovetailing,  or  otherwise  fas- 
"tening,  the  ends  of  the  planks  to  pieces,  to  be  well  &s- 
"tenened  for  that  purpose  tO"  the  sides  of  the  vessd,  from 
'frame- to ir&Hie^  horizontally  under  the  deck;  by  whidi 
'k  is  conceived  the -sides  would  be  united  mare- firmly  to 
'tJietfeck;    I  v^duld  also  recommend,  tlmt  the  upper  cross 
'parts  of  the  frames  be  let  an  incfh  or  two  into  tbesub« 
'Stance  of  sBUd  longitudinal  beams;    When  a  vessel  is  re- 
quiied  to  be  'built  of  so  large  a  size  «hat  it  will  require 
^plank  of  such  a  gr^at  -thiGkn^ss  ascotiid  not  be  bent  in  'a 
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irertical  pcisition  without  a  degree  of  labour  and  expend' 
which  would  too  much  counterbalance  the  advantage  of 
leaving  out  rertical  ribs  altogether  ;  then,  in  this  case,  I 
direct  that  the  horizontal  rifas  nfiay  have  large  inli^ral$  left 
between  them^  and  be  made  so  mueh  tbtckef  irom  in.  to 
out  as  the  directions  before  given  for  building  with .  inter* 
vals  between  the  horizontal  ribji  would  require  them  id 
be  ;  that  then  the  diagonal  pieces  are  tp  be  firmly  fixed 
in  the  manner  and  positioir  before  direct<^  >  aft^r  which' 
I  direct  that  small  vertiscal  ribs  be  fastened  over  the  bori* 
zontal  ribs,  with  such  intertals  between  them  as  their 
thickness^  and  the  thicfcne^ft  of  the  plank  to  be  used,  wiK 
allow;  ovet  ^rhich  vertical  ribs  the  planking  is  to  be 
made  fast  with  tfetindsy  or  otherwise  hcMrizontally,  or 
fore  and  aft,  in  the  usual  position  and  manner  ;  and  this 
l&st  method  of  building  may  be  farther  steentgthened^  if 
thought  fit,  by  fastening  diagonal  pieces  between  the' 
vertical  ribs  also  in  a  similar  manner  to  that  already  herein* 
directed  for  those  to  be  used  with  the  horizontal  ribs.. 

It  is  iny  intent,  that  every  part  and  thing  of  and 
about  the  vessel  not  deseribed  here  should  be  made  or 
done  according  to  the  method  in  geoi^ral  uae  for  doing 
such  things,  or  forming  such  parts ;  and  that  knees  an4 
beams  across  under  the  deck  may  be  put  in  if  thought 
proper,  and  hanging  knees  and  riders^  tliough  at  present 
I  do  not  think  them  necessary ;  and  that  the  principle  of 
building  here  deseribed  saay  be  extended  to  build  vof^seb 
witb  two  or  more  decks,  and  is  applicable  to  the  building 
of  all  vessels,  frt)m  a^  boat  to  a  first-rate  mian  of  war.  K 
IS  necessary  to  mention,  that  though  I  do  not  recon^inend 
it,  the  transverse  frames  herein  recited  may  be  ilso  used-  , 
in  building  ships  (if  of  a  smaller  size)  to  s^)port  hori- 
zontal ribs,  Avithout  being  divided  into  triangles,  an* 
without  having  any  strengtheniijg  pins  passing  across 

their 


iiwsp  liianes,  but  merely  ctmsisfcing  of  exti^et  UrnM^ 
ef  the  shapes  of  the  difibrent  set;tiQn&  of  the  ye$iel,  m  hftrr 
fore  iMntionedy  and  that  they  -whbtty  Of  {uutly  may  i|m 
made  of  cast  or  wrought  iron,  if  it  i$  piiefei^red  by  qth^ 
builders  to  do  so. 

The  advanti^pes  which  I  expect  this  nwtbodl  of  hnUdipy 
ships  wiU  haVe  abore.that  in  comaien  iiaft,  ar^,  &rst|,  t^arir 
k  wil^  produce  gireat  additional  str^^o^  by  thft  trauoterMt 
frames  and  the  horisootal  ribs ;  the  fii:at  ft(im  the  greet 
power  given  them  by  th^  triangiilaf  fraaies ;  and  the  siB^ 
cond  by  giving  their  power  of  suppcvrt  io  die  directum 
where  the  greatest  strain  is,  .ot  lengthwise^;  by  which  it 
is  conceived  vessds  so  built  will  be  entirely  prev^ted 
from  hogging  (as  it  is  termed) ,  or  having  broken  badk^ 
SecoAdiy,  a  vast  proportion  of  crooked  timber  n\ajr  }m 
saved,  which,  for  large  vasseh  pailtionlarly,  is  mudh 
more  difficult  to  be  procurad  tihan  the  straigh*)  as,  by 
the  horieontal  position  of  the  ribs,  in  most  fiarta  straight 
timber,  ot  timbet  nqafly  straight,  may  be  used  for  their 
formatian^  except  at  the  head  ao4  stern,  by  which  al$9 
the  Use  of  timber  cut  across  thft  grain  may  be  propor? 
tionally  diminished.  Thir41y9  much  koee^timber  may 
be  saved,  which  the  tl'iangular  framing  of  ^b«  de(yb;$  wi4 
tender  uanecessairy.  And,  fourthly,  whfn  the  method  4e^ 
scribed  of  building  sbipsj  wit^  the  intervals  between  the 
horizontal  ribs^  is  used,  it  is  conceived  a  great  quantitj^ 
of  timber  of  ail  kinds,  bath  straight  and  creaked,  may 
be  saved  witbi»ijt  diutinishing  the  strengfh  or  seeurity  $4 
vejssels  so  built.  Fifthly,  even  in  the  last  me^d  ^ 
building  directed,  it  is  conceived  thei:e  will  be  a  consip 
siderable  saviag  of  crooked  timbeUr,  as  t^be  verticsj  ribi 
in  this  method,  havifig  so  many  points  of  support  from 
the.borixqnt*al  tinibers,  may  be  formed  of  a  much  \e» 
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ttzesnd  length,  and  bave '  larger  intervds  left  jbetweedi 
tb6nt)  than  could  be  used  iu  the  comoion  method  of  buiki-^ 
it)g,  to  prdduce  the  strength 'required;  and^  it  4s  con** 
6eivedy  there  may  be  also  a  saving  in  the  planiung^  as,;^ 
in  this  method>  it  is  imagined  no  inside  planking  need  bei 
tised,  but  only  »  boarding  nailed*  or,,  sufficient  to  keep 
fh^  t:argo  qv  ballast  from  resting,  on  *tbe  out^de  planking 
in  the  intervals  between  the  ribs,  by  which  it  bcotlceired: 
Che  farther  advantage  06  facilitating  repairs  will  arise,  a» 
\fif  ripping  off  the<  sard  boarding  a  damaged  rib  might  be 
removed,  and  ^  another  inserted,  without- removing  the 
.  Ifiitside' plank,  or  any  other- part  of  the  franie*.  AU 
though  r  have  described  above  those  methods  which  ap^ 
pear  to  me  the  best  calculated  for  carrying:  the -principle 
of  my  i^ventiol^into  practice,  yet  minute  alterations; 
arising  from  the  different  methods  and  proficiencies  o£ 
workmen,  will  not  materially  affect  tbe  -  manufacture,  if^ 
the  direotioes  contained  in  the  specification  areiDUowed;. 
m-  they  fully  discloses  the  end  and  prineiples  of^  the  dis^ 

fcovery.     And,  lastly,  as  much  damage  happens  to  vtes-^ 
sels  frofnHhe  insufficiency  of  the  present  method  of  clo* 
.     sing  the  seams  between  the  plants,  it  is  proposed^,  as-  a 
Arther  secm*ity  to  any  of  the  above  methods  of  buildrng^ 
thatj  if  it  is  thought  fit  the  planks  may  be  grooved  at  theit^ 
]    edges,    so    as  when  paid  planks  are  puttogether,  tha 
i    'grooves  may  be  opposite  each  o^her;  and  that  narrow 
\    slips  of  durable  wo«>d  be*  placed  in  said  grooves,  so  as  to 
t    Ife  across^the  seams  the  whole  length  of  the  planks ;  the* 
\    ^e  of  the  grooves  and  ^planks  must  depend  i  upon  the 
\    'Aickness  of  the  planks  used,  and  must  be  placed  so  as 
\    to  leave  sufficient  space  outside  them  for  caulking;  and 
\    it  M'ould  be  best  perhaps  to  make  ^be  slips  of  less  breadth* 
:dian<tliogroo\'es,  so  as  to  permit,  their  being  pressed  inh 
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'vafd.  It  is  imagined  these  slips  wUl  hare  the  efFect  of 
valves  to  prevent  the  farther  progress  of  any  water  that 
passes  the  oaktim,  tending  to  close  tlie  passage  more 
tightly  the  more  they  are  pressed  by  the  external  wa- 
iter. The  ends  pf  two  planks  so  grooved,  and. of  the 
*alip  between  them,  are  represented  in  Fig,  .5. 
In  witness  whereof,  &c. 


^Spec^cation  of  the  Patent  granted  to  William  Chapmaw, 
of  Newcastle-upon-Tyne y  Gentleman^  for  the  ApplicW' 
tionof  certain  Sitbstances,  either  separately  or  combine4j 
as  a  Preservative  of  Cordage. 

Dated  June  5,  1801, 

X  O  all  to  whom  these  presents  shall  come,    &c. 
*No\y  KNOW  YE,  that  tl>e  principal  substance   of  those 
which  I  have  invented  the  application  of  to  cordage,  is 
any  resinous  matter  whatever,  deprived  of  its  mucilage 
mnd  superabundant  acid,  either  wholly  or  in  part,  and 
as  the  cheapest  of  all  -the  resinous  matter  is  tar,  I  shall 
Txplain  the  application  of  them  by  having  reference  to 
it.     Tar,  whether  in  its  original  or  in  its  more  inspissated 
state,  in  which  it  is  applied  to  cordage,  (by  the  white 
yarns  being  passed  through  it  and  the  superfluous  quan- 
tity expressed,)  contains  a  considerable  portion  of  muci- 
lage, which  causes  the  tar,  with  which  the  ropes  are  im- 
pregnated,'' to  be  dissolved  in  that  fluid  against  which 
it  is  intended  to  preserve  them.     Tar  also  contains  a 
-considerable  portion  of  acid,  easily  separable  from    it, 
which  redundant  acid  injures  the  strength  of  the  yarn: 
•Both  these  inconveniences  may  be  very  .much,  if  not 
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Vhblly  dan^  «w»y^  by  the  vie  of  t«r  or  |fit*h  depHved 
^f  tlMk  mucilage  and  vuper^nndaixt  acid,  which  may 
%Mftr^  done  |iutpoiiely  by  line  r<3pe  manvfiucturery  -by 
Tkrcfthods^asflyf^gcticaUe,  or  its  cotaponent  ■  p^irts  may 
4)6  purchased  of  the  distiUers  of  tar ;  viz.  m  ^essemiul  oil 
of  tar,  and  in  pitch ,  a  due  combination  of  which  will 
form  a  substance  similar  to  the  t^r  used  in  the  mitnuiac^ 
ti^re  of  ropes  as  to  inspissation,  or  approach  to  the  state 
t)f  pitch.  This  substance  may,  when  the  yarns  are  passed 
through  it,  either  be  cold,  or  in  a  moderately  warm  state  5 
or  of  any  degree  of  heat.  Heat  is  howein^  to  be  avoided, 
^oth  as  unnecessarily  wasting  a  quantity  of  ^sential  oil, 
itnd  inducing  such  d^ree  'of  injury  to  the  ymtx^  4s  arises 
from  its  exposure  to  great  heat.  U  the  desc^ribed  resi- 
nous matter  be  u^ed  either  cold  or  of  a  moderate  beat,  it 
will  be  adviseable  to  deprive  the  y^m  of  moisture,  and 
give  it  a  de^ee  of  beat,  previously  to  its  'entttring  into 
the  resino«is  substance  designed  to  impregnate  and  coa^ 
it,  viz.  by  laying  the  yatn  upon  the  floor  of  a  fciln,  or 
by  any  means  to  pfod^ice  the  desir^  effect,  The  esr 
teential  oil  of  tar,  which  may  be  tised  to  the  greatest  ad-: 
Vantage  in  mixing  with  the  pitch,  is  that  <rf  the -first  dis- 
tillation, sometimes  galled  brown  spirit,  or  brown  i^il^ 
pf  which  about  five  or  si5f  gallons  will  be  required  to  the 
hundred  weight  of  pitch.  Also  the  residuum  -of  the 
second  or  subsequent  distillation  will  answer,  combined 
with  a  small  quantitfy  of  depurated  pitoh.  The  cause  erf 
this  pitch,  made  \^y  the  distillers,  being  in  a  great  degree 
depurated  from  the  mucilage,  and  from  the  superabun- 
dant acid  of  tar,  is,  that  in  ifs  distillation  it  is  mixed  with 
wate^,  which  in  the  act  of  ebullition  separates  mmcb  of 
the  mucilage  and  acid  -from  the  ptfre  reaitious  matter ; 
md  during  its  distillation  the  essential  oil  and  an  acid 

spirit 
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fifint  are  iIh'owix  off  together.  I  shaU  now  adrdrt  t» 
}y#riotts  ^easur^  wbick  maj  Jbe  itsed  by  tiierope  maiiii^ 
^actarer^  vijs;^ 

He  ja^y  pursue  tjiie  processes,  of  the  tar  distillers,  a»4 
the  ^netbods  befpre  described ;  or  be  m».y  wash  the  tar 
by  agitation  of  it,  for  ^  due  contitmance,  in  cold,  iTarni, 
cr  hot  watfer;  or  .he  niay  boil  it  with  water,  which  ia 
;the  aption  of  ebuUition, will  agitate  and  wash  the  tar,  and 
'^fter  it  ;has  parted  with  a  sufficient  portion  of  its  essential 
<)il,  be  may  sepajrate  it  from  the  water,  and  afterwards; 
.|)a$s.his  yap»s  through  it,  in  siich  a  degree  of  temperature 
,.^  he  nmy  see  eiiipedieat ;  or  h^  may  combiiie  any  of  tbe 
.|ii6thQ4s  iMsreio  nieiitioued  ;  apd,  if  he  chuse  to  save  that 
jiortion  of  esidntial  oil  wbich  is  necessarily  thrown  off 
in  iospis^tiDg  the  tar,  be  has  only  to  clap  upon  his  kettle 
the  bead.qf  a^stiU,  wi^i  its  ^j^paratus. 

Tbe^veat^r  |»roporti^uof  water  the  tar  isboiled  with, and 
i^e  greater  number  of  times  the  water  is  drawn  off  from 
it  and  renewed,  the  more  perfectly  Jt  will  be  cleansed  of 
^  mupi^ge  and  aoid^ .  Two  or  three  times  the  quantity 
jof  water,  ^s  of  the  tar,  will  ^answer  very  well.  After  it 
has  boiled  for  some  time,  which  ought  not  to  exceed,  but 
^tber 'be  short  ot',  the  .period  in  which  the  tar  will  become 
of  sikffioieQt  io^issatiou  for  use,  (which  will  depend  on 
the  ^uipkness  of  tlie  boiling,  and  must  be  regulated  by 
4be  opinion  of  the  manufactut*er,)  the  fire  may  tbeu  be 
slapkezi^  or  iput  out,  and  the  water  and  tar  may  be  suf- 
fered to  separate  in  the  kettle,  or.  they  may  be  drawn  off 
4uto  »  vessel  for  that  purpose.  The  tar  will  quickly  sub^ 
•mde,  and  l^ye  above  it  a  yellowish  brown  water,  ef  an 
'^cid  empyreumatic  taiste,  charged  with  mucilage,  ant 
ibaying  au  oily  scum  on  its  surface.  Tiie  vessel  into  whicb 
-the  tactand  water,  are  draM^n  ought  to  be  of  a  conical 
;ihape,  with.ats  uarrow  end  donnwards^  at  the  bottom  rf 

which 
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^ffiath  should  be  a  cock,  and  another  about  a  foot  bi^faer.- 
Through  the  lowett  of  the  cocks  the  tar  should  be  dmwa 
off  whilst  yet  warm ;  and  through  the  other  (or  by  any 
<ock  above  it)  the  acidulous  mucils^inous  water  may  be 
let  off.  The  tar  thus  purified  should 9  after  pe^iring  <^ 
•any  water  which  may  hare  risen  to  its  surface,  be  put 
4nto  the  tarring  kettle,  and  after  bailing  la  4ittfe  time  it 
^ill  throw  pfF  any  water  which  may  remain 'mixed*  with 
*it ;  for  which  cause  it  wai  that  I  have  recom  mended  the 
previous  washing  and  boiling,  to  stop  shoft  of  ^the period 
of  due  inspissation  of  the  tar.  H  the  process  ^chance  4p 
4)ave  been  continued  too  long,  the  due  addition  of  ossein 
4ial  oil  of  tar  will  effect  a  remedy.  The  above  opera- 
tion of  once  boiling  will  improve  the  tar  greatly,  and 

r 

extract  most  of  the  acid ;  but  if  the  mucilaginous  acid  water 
be  drawn  off,  and  a  fresh  quantiQr  of  water  be  added^  and 
a  second  boiling  take  place,  the  resinous tmattor  will  be^ 
icpme  more  pure,  and,  although  quickly  separating  from 
/the  water,  it  may  paort  of  it  float  in  one  or  more  D&ass^ 
and  in  this  ca^  will  require  more  attention,  in  drawing  it 
•off  from  the  separa:ting  vessel,  or  further  delay  until  the 
whole  of  the  tar  has  subsided. 

« 

Tarred  cordage  when  old,  or  kept  in  a  hot  cluaatei. 
•becomes  rigid,  from  the  flying  off  of  tb^  essential  <h1  of 
the  tar,  which  will  still  more  rapidly  take  <p3ace  when  ' 
•used  it)  the  depurated  state  I  have>mentioned«  To  re^ 
suedy  this  inconvenience  in  cordage,  and  consequefttly 
•make  it  more  durable  as  well  as  more  pliable  and  useful, 
the  expressed  oils  of  vegetables,  or  animal  oils,  or  fats, 
may  be  added  to  the  more  or  less  inspissated  tar^  "tnsbether 
jt  be  or  be  not  depraved  of  its  mucilage;  .andto«vend^ 
their  application  more  -perfect  the  oik  ma>y  beoleansed  of 
their  mucilage  by  processes  similar  to  those  described  for 
jcloansing  the  tar.    Whale  oil^  rape  oil,  and  Unseed  «il» 

are* 
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trb,  from  thdr  cheapness  and  abundance,  the  most  eHgi^' 
Ue  of  die  oils.  A  small  propctftion  of  them,  at  the  uill 
#f  the  manufacturer,  may  be  used,  according  to  the  duc- 
tility wanted^  ortO'the  beat  of  the  climate.  Suppose  thet 
qiMinlity  wanted^  for  the  particular  purpose  to  be  one  for^- 
t}ietfa,  the  tzr  ought  then  to  be  a  little  more  inspissated 
than  if  the  oil  were  not  used..  The  oil  (of  which  I  prefer 
d)at  of  animals)  may  be  mixed  ahd  incocporated  with  it 
during  any  time  of  its  boiling  or  simmerang.  This  lubii* 
Gs^ng  compounds  of  resinous  matter  and  oils  is  particu*- 
larly  useful  in.  the  manufacture  of  twice-laid  cordage  r 
wbksh j  fiiom  the  rig^idity  of  the  yarns,,  can  seldom  be  so 
&r  compacted,  in  the  strands  as  to  keep  out  water^  and 
(»h«r«fore  soon  decays!  By  the  proper  use  of  the  afore^ 
said  compound,  twicQ»laid  tarred  cordage  will,  in  ali 
eaies  be  ymy  rmjich  improved ;  and  if  proper  care  be 
taken  in  the  selection  of  the  yams,  will  be  nearly  as  good 
as  new  rope.,  The  methods  which  I  deem  most  eligible 
'iare,  either  tO'  apply  to  the  yarns  a  thin  solution.  o£depa- 
laled  tiMT  and  oil,  laid  on  with  a  brush  a£ter  the  usual- 
manner,  or  in  any  other  way^  or  to- pass  the  yams  drawa 
from  old'  cordage  through  a  second  process  of  tarring,  an4 
expvessiog.  the  5ttpcri]ii0us>  quantity  by  nippers ;  attend- 
ing also-  to  the  peculiarity  of  the  circumstajoce  of  th^ 
yarns,  about:  to- be  used,  which,  havingjost  much  of  the 
essential  oil  of  the  tar  formerly  applied,  will,  so  far  re« 
^uire  a  thinnet  solution  of  the  substance  afore-mentionedf 
fihaa  is  eli^ble  to  be  used,  in  the  first  process.  The  resir 
.duum  oCtbe  secoml  distillation  of  the  tar  <m1  distillers,  <m-' 
brown  jul  of  tar,  may  more  or  less  in  quantity  be  addedl 
to  the. afore-described  purified  tar,  according  to  its  d^ 
gree  of  inspissatioa;  and.  if  the  yarns  be  drawn  from  cord« 
age  tarred  in  tlie  c(»nmon  way,  it  will  be  adviseable  ta 
uae  a  larginr  proportion  of  animal,  or  t^etable  oils,  than 

for 
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for  new  cordage.  If  in  place  of  inspissating  the  tar,  ftfll* 
any  of  the  uses  before  mentioned,  recourse  be  had  to  tb& 
pitch  and  essential  oil  of  the  tast  distiller^^  the  essensisCl 
efl  ought  not  to  be  mixed  trith  the  pitch,  or  pitch  amt^ 
oil,  until  the  latter  be  melted  and  brought  to  such  a  de-' 
gre«*  of  coolness  as  is  consistent  with  its  proper  flfaiditjr^ 
at  which  time  the  essential  oil  may  be  progressively  ad- 
ded and  stirred  up  with  it,  without  which  precaution 
much  of  the  essential  oil  will  be  wasted.'  The  animal 
or  regetable  oils  may  then  be  added,  if  not  done  before^ 
As  to  the  consistency  either  of  the  pitch  and  esseniial  oil) 
or  of  their  mixture  with  animal  or  vegetable  eils,  it  must 
be  judged  of  and  determined  by  the  opinion  of  the  manu-i- 
factitfer,  which  he  may  readily  fonn  by  taking  a  small 
quantity  out  of  the  kettle,  and  letting  it  cobf.  The  using 
of  animal  fat,  si-et,  or  talloW,  as  a  constituent  part  of 
the  substance  for  prescribing  cordage;  is  simitar  in  its 
process  to  that  before  described  ;  the  quantity  of  it  nftust 
depend  on  the  degree  of  inspissation  of  thetaf.  Itinaj'-v 
•fn  my  opinion,  be  advantageously  used  to  6ne  Iclnth  of 
ihe  wholtf,  and  considerably  higher,  w€fre  it  not  for  thfe 
compisirative  deafness  of  it,  from  which  cause  it  may  be 
eligible  to  reduce  its  quantity  to  a  thirtieth  or  fortieth 
part.  One  advantage,  no  further  ftoticed  than  by  impli- 
cation j  attendant  on  my  method' of  using  oily  or  greasy 
substances,  is,  that  the' ropes  will  be  limber  and  pliable  ki 
all  climates,  which  every  seaman  knows  is  of  the  utihost 
consequence  in  the  working  of  A  ship,  as  well  as*  in  addi- 
tion to  the  durability  of  the  rope.  For  cold  climates  I 
would  recommend  whale  oil,  and  for  hot  climates  suet  or 
tallow,  which  should  not  be  rknced  as  there  is  then  a  rfis- 
erigaged  acid,  for  which  cause  iin^sh  suet  is  in  general 
'j)referable  to  tallow-' 


as  a  Preservative  of  Ca9'ddge.  &7 

For  the  presQlrvation  of  the  bolt-ropes  of  sails,  or  of 
ftity  other  cords^e  in  which  it  may  be  deemed  expedient 
to  inour  the  cfaaifge}  I  make  use  of  drying  oils,  brought  to 
any  degree  of  inspissation,  or  of  heat,  according  to  the 
opinion  of  the  manufacturer,  (who  must  be  careful  to 
atop  short  of  that  degree  of  heat  in  which  they  will  in*- 
flame).  The  ropes,  or  their  separate  strands,  may  be 
.passed  through  any  of  these  oils,  or  the  yarns  themselves 
may  be  passed  through^  and  the  superfluous  oil  be  ex-^ 
pressed  by,  nippers,  as, in  the  process  of  tarring.  Re«- 
sioous  mattei:>  essential  oil,  of  any  other  ingredient,  may 
be  vised  with  the  drying  oil,  according  to  the  views  of 
the  manufactuitf . 

My  invention  also  goes  to  the  carrying  forward  the 
before-recited  improvement  of  the  rope,  immediately  pre*- 
vious  to,  or  during  the  putting  of  its  strands  together. 
Ill  the  usual  method,  the  top  (an  instrument  which  sepa* 
rates  the  strauds  until  the  instant  of  their  coinbining  into 
a  rope,)  is  made  to  slide  uniformly,  and  without  jerks,  by 
j>reviously  rubbing  a  piece  of  tallow  along  each  of  tha 
strands  :  now  in  place  of  tallow,  I  make  use  of  any  of  the 
following  compositions;  viz.  tallow  mixed  with  a  dufe 
quantity  of  resin  or  of  depurated  pitch,  the  former  of 
.which  is  only  preferable  on  account  of  its  brighter  colour; 
and  as  the  process  is  the  same  in  both,  I  shall  in  explain- 
ing it  speak  of  the  former. 

The  two  ingredients  of  resin  and  tdlow  should  be  melted 
together,  and  run  into  a  cask  ;  from  which,  if  the  resin  be 
not  superabundant,  the  substance  thus  formed  may  be  cut 
out  like  tallow,  and  applied  in  a  similar  manner,  by  a  piece 
being  rubbedaJong  the  strands.    A  mixture  of  two  parts  .   . 

tallow  aad  one  of  resin  is  nearly  as  slippery  as  tallow,  and  .  i^ 

in  warm  weather,  particularly  a  l^ger  proportion  of  resin 
may  be  used,  which  will  make  tfae^  coatii^  of  the  rope 
iHkore  djorable :.  in  place  of  either  pitch  or  resin  the  partly 

Y<^^.  IL--^icoND  SsRULs.  O  inspissated 
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1nspis$at?ed  tar,  either  purified  or  not,  bat  die  former  is 
preferAbl^y  vn%y  be  used,  mixed  with  tallow:  ako,  the 
inspissated  tar,  or  resin,  or  pitch  mixed  with  aniouil  or 
expressed  oils,  laid  on  the  strands  with  the  holk>w  of  the 
band  or  with  a  brush,  will  answer  the  end.  And  both  as 
to  duration  and  colour,  with  an  attention  likewise  to 
<;beapness,  a  useful  compound  may  be  n^ade  by  the  ad- 
dition of  a  sufficient  quantity  of  brown  oil  of  tar  to  a 
due  proportion  of  resin  aud  boiled  linseed  oil,  or  asy 
other  drying  oil,  prepared  with  litharge  or  otherwise. 
Tbe  following  proportion  will  answer  the  end ;  viz.  resin 
four  parts^  boiled  linseed  oil  four  parts,  and  brown  01! 
of  tar  three  parts :  the  results  will  be  that  tfaey  will  coat 
4be  rope  with  what  will  shortly  becotne.adry  and  mode- 
rately elastic  Tarnisb* 

With  this  coating)  and  all  of  them  except  that  contain- 
ing tallow,  it  will  be  adviseable  to  let  the  ropeft  lie  on  the 
•atake^head-poats  until  a  due  desiccation  take  place. 

I  do  not  confine  myself  to  any  of  the  bef<(»%^mentioned 
proportions,  as  they  may  be  varie4  according  to  the 
opioion  cf  the  wanulacturer,  to  the  climate,  and  tbe  use 
-Ifae  rope  is  designed  for,  and  to  the  degree  of  economy 
^bicb  may  b^  ^cpedient.  Resinous  substances,  d&p^ 
rated  or  otherwise^  may  be  mixed  with  any  others  capa- 
ble of  answecii^  the  purposes  described ;  but  as  those  I 
have  mentioned  are  comparatively  both  cheap  ai^i  abuiv* 
'^tkh  H  appwra  unaeofissaary  to  enlarge  figrthw;    Inwit<* 


At  the  request  of  tbe  Patentee  we  insert  the  following 
report  of  Mt.  WiUiam  ABen,  lecturer  oq  obiaKtistry  to 

^<z^'l(HQqntal»  on  the  advantages  of  using  xrei^tkin  pre* 
fanatiiins  of  jbia  hi  eordage,  as  above  speoifiod.     ' 
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"**  Common  tar  unprepared  contains  a  quantity  of  vege- 
table acid;  and  apprehending  that  this  acid  might  injure  the 
textttre  of  cordage,  the  following  experiment  was  made: 
A  piece  of  twine,  which  by  previous  tri«d  was  fo&nd  capa- 
ble of  supporiing  61  lb.  without  breaking,  was  immersed 
in  vegetable  acid,  and  after  45  hours  it  was  so  much  in- 
jured that  it  broke  with  a  weight  of  less  than  i6lb.  A 
-piece  of  the  same  twine  was  immersed  for  46  hours  in  th« 
essential  oil,  which  came  ovei*  in  distillation  from  the  tar, 
and  although  it  had  suffered  ik>  diminution  of  strength  at 
the  termination  of  its  immersion,  yet  after  being  exposed 
three  days  to  the  air,  it  was  only  capable  of  bearing  31  lb. 
*  ^*  The  Stockholm  tar  used  in  these  experiments  was 
found  to  cofitftin  about  ^  percent,  ot  vegetable  mucilage, 
capable  of  being  converted  into  acid  in  a  hot  climate^ 
when  the  cordage  is  immersed  in  water.  The  tar  also 
tontained  as  much  i^eal  acid  iH  therei  is  in  an  equal  mea^ 
sure  of  common  vinegar ;  but  by  repeatedly  boiling  the  tar 
irt  water,  according  to  the  method  prescribed,  it  is  freed 
from  itk  acid  and  mnicilage,  and  may  be  employed  in  the 
manui^cture  of  eordage  with  great  advantage  in  the  place 
of  common  tar.  Also,  if  the  (irepared  tar  be  boiled  down 
so  much  farther,  as  to  deptive  it  of  that  portion  of  its  es- 
sential oil,  which  it  is  found  mjcessary  to  retain  to  pre- 
vent tarred  cordage  being  too  rigid,  and  the  place  of  the 
essential  oil  be  supplied  with  a  due  p6rti6n  of  fixed  or 
expressed  oil,-  it  is  probable  that  those  injuries'  will  be 
done  away,  which  arise  from  the  action  of  essential  oil  on 
jthe  fibres  of  the  hemp,  and  from  the  rigidity  of  cordage, 
experienced  in  vessels  returning  to  cold  f^om  hot  climates, 
where  the  essential  oil  is  considerably  thrown  ofiL" 

(Signed)       William  Alleh. 
iVovgk^Caurtj  LofHhard-Strtet^  j  * 
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specification  of  the  Patent  granted  to  William  Wilsont, 
Smithy  of  the  City  of  Edinburgh ^  and  County  of  Mid 
Lothian ;  for  his  improved  Plan  of  viakingy  adjusting^ 
and  stamping^  Scale-weights,    Dated  April  30,  1801. 

With  a  Plate, 

1  O  all  to  whom  th^se  presents  shall  come,  &q« 
Now  KNOW  YE,  that  in  compliance  with  the  said  provisQ, 
I  the  said  WiUiam  Wilson  do  hereby  declare,  that  my 
said  invention  is  described  in  maimer  following ;  that  it 
to  say  ;  My-  high  scale*-^*eigjhti^,  such  as  have .  always 
been  used  with  handles,  of  one  pound  and  ii]^wfu»l$,  are 
.made  solely  of  hard  and  durable -metals,  without  any  ad- 
dition of  lead.  They  are  adjusted  and  stamped  by  means 
of  a  small  piece  of  indestructible  metal,  inserted  into,  oar 
fixed  upon,  the  cast-iron  body  of  the  weight,  Their 
form  is  peculiar  in  several  respects ;  and  they  are  finished 
without  th0  assistance  of  any  metal  softer  than  wrought* 
iron.  My  flat  pile- weights,  of  four  ounces  and  upwards, 
are  likewise  adjustedand  stamped  by  attaching  to  them  a 
piece  of  metal  harder  ^anlead,  yet  capable  of  receir 
ving  the  impression  made  by  the  stamps* 

When  a  high  weight,  of  the  kind  here  described,  is 
cast  in  sand,  or  in  a  metallic  mould,  an  opening,  which 
appears  in  Fig,  \ ,  Plate  V.  is  left  in  it,  of  apy  forin 
that  will  suit  its  position,  of  a  sufljcient  deepne^  for  tlie 
purpose  of  adjusting,  and  its  surface  large  enough  to 
contain  the  stamps  ;  >vhich  opening  is  afterwards  exactly 
filled  with  a  piece  of  metal,  repre$pnt^d  by  Fig,  5?,  hea- 
vier or  lighter,  as{  may  be  necessary,  to  render  the  weight 
perfectly  conformable  to  the  standard.  When  the  a4- 
^listing  metal  is  xm  heavy,  its  weight  is  dii^^inish^d  by 
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'filing  off  part  of  its  bottom,  or  giving  it  feet,  as  in  Fig.  8, 
in  order  to  lessen  its  size  without  reducing  its  height ;  or 
byplacing  below  it,  for  the  siinie  purpose,  a  bit  of  rolled 
iron^  more  or  less  turned  up  or  down  at  both  ends,  as  in 
.Figs,  4  and  5.  Upon  the  first  mentioned  piece  of  metal, 
f^ither  cpid  or  hot,  the  stamps  are  impressed,  which  as- 
certain the  number  of  pounds,  and  show  the  maker's 
name,  or  initials.  The  metal  used  for  adjusting  and 
stamping  is  fixed  by  two  iron  pins,  put  into  the  body  df 
the  weight  when  it  is  cast.  These  pins,  which  are  dis- 
tinctly seen  in  Fig.  1,  go  through  the  piece  of  metal,  and 
are  rivetted  on  the  outer  side,  or  fixed  in  any  other  suf- 
ficient manner.  When  a  piece  of  metal  is  placed  upon 
the  sur&ce  of  the  weight,  the  method  of  fixing  it  is  pre- 
cisely the  same  ;  only  it  is  attached  to  a  ^at  weight,  by 
making  the  rivets  go  entirely  through  the  weight  itself, 
and  it  may  be  fixed  to  a  high  weight  in  the  same  man- 
sen  It  is  not  improbable,  however,  that,  with  respect 
to  the  latter,  the  following  method  may  be  adopted. 
The  weight  to  be  cast  with  a  dove-tailed  aperture  in  Hs 
top  and  side,  as  represented  by  Fig.  6.  A  piece  of  me* 
tal,  represented  by  Fig.  7,  to  be  fitted  to  the  aperture, 
and  put  in  from  the  top ;  and,  in  order  to  prevent  its 
moving  upwards,  a  screw-nail  to  be  fixed  in  the  upper 
part  of  the  piece  of  metal,  with  its  point  inserted  into  the 
body  of  the  weight.  In  this  case  the  stamps  are  partly 
on  the  top,  and  partly  on  the  side ;  and  the  weight  of 
this  piece  of  adjusting  metal  is  varied  by  hollowing,  or 
filing  off  a  part  of  it  behind,  as  in  Fig.  S. 

A  weight,  cast  with  such  an  opening  as  I  have  de* 

scribed,  may  be  adjusted  and  stamped  by  means  of  lead, 

brass,  and  various  other  metals ;  and  perhaps  even  stib* 

stances  which  are   not  rnetallic,   or  compounded  sull- 

nances,  might  be  found  to  answer  those  pDrposes.    The 

opening 
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openilig  Di«j  be  situated  in  any  part  of  thr  weight*  TKn 
piece  of  ikietal  with  which  the  opening  is  filled  naaj  be 
^xed  by  nuts  and  screvfs,  and  by  other  methods ;  or  a 
piece  of  another  form  may  be  attached  to  the  surface,  of 
the  weight)  in  any  way  that  may  be  thought  proper. 
The  weight,  moreover,  may  be  adjusted  by  reducing  its 
wrougbt^iron  handle,  upon  which  also  the  stamps  may  be 
impressed,  the  ring  being  properly  formed  for  that  pur^ 
^os^.  But  the  metals  which  I  prefer  ace  wrought-iroB 
or  steel ;  the  substitution  of  an  indestructible  substance 
jkii  place  of  lead  being  intended  to  prevent  any  deviatioti 
from  the  standard  by  common  wear,  while  every  thing 
^Ise  is  so  contrived  as  to  render  it  iinpossiUe  to  nmtiiate 
.tb0^  wdight  wit&out  putting  it  in  the  power  of  any  one 
who  taamines  it,  merely  by  ocukr  inspection,  to  detect 
the  fraud.  For  the  cast-ircm  part  of  the  weight  admits  of 
no  diminution  without  having  its  surface  and  its  form 
visibly  marred  ^  and  the  wrought^iron  cannot  be  filed,  or 
lessened  in  any  way,  without  defacing  the  stamps :  even 
the  head^  c^  the  rivets  and  screw-nails  are  secured,  by 
being  stamped  after  the  weight  is  finished.  I  rivet  the 
adjusting  m^tal  flush  with  the  si^rface  of  a  high  weight, 
but  rai$ed  somewhat  above  that  of  a  fiat  one  ;  and  I  pat 
it  into  the  upper  part  of  the  body  of  the  weight,  where 
the  stamps  are  most  advantageously  situated. 

With  respect  to  the  form  of  my  high  weights,  the 
i^ound  shape  in  common  use  is  adopted  with  the  following 
alterationa  and  improvements.  Their  tops  are  considera- 
bly  elevated,  (as  represented  by  Fig.  1,)  that  the  djast 
may  easily  fall  off ;  for  hollow  tops  seem  as  if  they  had 
been  contrived  for  the  purpose  of  retaining  it.,  and  must 
.  either  malee  the  weights  heavier  than  the  standard,  or,  1;^ 
<^a^omttg  Iffequent  cleanhig,  reduce  them  below  it. 
T)ie  edgea  are  likewise  rovaded.  off»  in  order  to  prevent 
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them  from  being  chipped.  For  the  same  reasons,  bead$ 
and  mouldings  are  excluded,  as  are  all  other  ornamients, 
except  an  elegant  simplicity  of  form.  A  variety  of  figure 
is  nevertheless  made  subservient  to  another  useful  pur- 
pose. The  avoirdupois  are  distinguished  from  the 
Dqtch  weights  by  a  remarkable  difference  of  forfaa, 
the  tops  of  the  one  being  eonical,  and  those  of  the 
other  convex,  while  the  degree  of  elevation  is  the  sami^ 
in  both.  My  invention,  however,  as  it  respects  the  man-^ 
nef  of  adjusting  and  stamping,  extends  to  every  form  in 
which  scale-weights  can  be  made.  I  Hkewise  prefer  th«^ 
above  method  of  adjusting  weights  by  means  of  a  piece 
of  haird  and  durable  metal,  susceptible  of  stamps,  to  that 
of  reducing  a  mere  cast-iron  weight  by  turning,  orfiling, 
or  grinding,  till  it  be  made  conformable  tothe  standard. 
But  the  only  cast-iron  scaJe-wfeights  which  have  hitherto 
been  adjusted  without  lead,  are  flat  pile- weights.  High 
scale-weights,  the  bodies  of  which  consist  solely  of  cast- 
iron,  are  therefore  included  in  my  improvement.  In 
witness  whereof,  &c. 


We^are  requested  to  add,  th^t  the  Patentee  has  as- 
signed a  share  gf  hi^  patent-right  to  Messrs.  'SVilliam 
Braid  wood  and  Son,  Ironmongers,  Edinburgh,  with 
whom  he  has  entered  into  a  partnership,  under  the  firm 
«f  Braidwoods'  and  Wilson. 
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Spec^cation  of  the  Patent  granted  to  Augustus  FredericiC 

Tiiio£LX)£N,  E$(piire ;  for  certain  mechanical  Apparatus 

/or  supporting  the  Human  Body^  or  any  Part  thereof^ 

more  especially  during  the  Time  of  Repose^  and  for  other 

beneficial  Purposes.    Dated  October  30,  1802- 

,J  O  all  to  whom  tbese  presents  shall  come,  &C. 
Now  KNOW  YE,  that  iii  compliance  with  the  said  proviso, 
I  the  said  Augustus  Frederick  Thoelden  do  hereby  d^ 
clare^  that  my  said  invention  is  described  in  manner  fol- 
lowing ;  that  is  to  say :  In  general  terms,  I  support,  or 
suspend  from  the  cieling,  or  upper  part  of  the  apart- 
ment, or  from  the  usual  framing  or  tester  of  a  common 
bedstead,  or  from  a  frame  expressly  made  and  constituted 
for  this  purpose,  a  recepticle  in  which  the  human  body,j 
or  any  part  thereof,  may  be  placed  and  supported  ;  Avhich 
said  receptacle,  hereinafter  more  particularly  to  be  de- 
scribed, I  denominate  the  bed  ;  and  in  order  that  the  said 
bed  may  not  only  possess  the  advantage  of  being  moved^ 
placed,  or  swung,  in  all  directions^  after  the  manner  of  a 
pendulum,  with  regard  to  its  centre  or  centres  of  suspen- 
sion, but  likewise  in  order  that  the  said  bed  may  be  ca- 
pable of  a  pleasaint,  easy,  and  salubrious  n^otion,  up- 
wards and  downwards,  or  by  approaching  nearer  to,  oi 
receding  farther  from,  the  said  centre  or  centres  of  sus  - 
pension,  in  a  kind  of  oscillatory  or  librating  motion,  1 
interpose  between  the  centre  or  centres   of  suspension 
spd  the  said  apparatus,  called  the  bed,  a  spring,  of  any 
cons^enicnt  figure,  or  u  number  of  springs,  such  as  the 
nature  and  purposes  of  the  construction  may  require. 
Then,  for  example,  in  case  I  adopt  the  use  of  a  spring 
in  the  forni  of  a  bow,  (which  is  as  good  as  any,)  I  fix  one 
of  th«  xno.veable  exxx^mos^  namely,  either  the  crown  of 
*'  the 
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.    the  bow  or  the  middle  point  of  its  string,  to  the  tipper 
book,  or  place  of  suspension^  and  I  suspend  the  bed  itself 
to  the  other  moveable  extremity,  namely,  the  middle 
point  of  the  string,  or  tlie  crown  of  the  bow,  as  the  case 
may  be.     And,  in  order  that  the  person,  who  shall  be  ei- 
ther wholly  or  ih  pait  supported  within  the  said  bed,  may 
produce  at  pleasure  the  before-described  alternate  motion 
towards  or  from  the  said  centre  or  centres  of  suspension, 
I  fix  a  pulley  at  or  near  the  said  centre,  through  which  a 
cord  is  passed,  having  one  end  thereof  attached  to  the 
bed  itself,  and  the  other  at  liberty  to  be  drawn  by  the 
said  person,  or  an  assistant,  to  produce  the  motion  afore- 
said.    And  in  the  said  last-mentioned  construction,  as 
well  as  every  other  part  of  my  said  apparatus,  in  which 
cords  and  pullies  are  or  may  be  used.  I  apply  compound 
tackles,  of  the  usual  forms,  whenever  the  same  are  found 
to  be  convenient  or  necessarv.     And  in  all  cases,  and 
whatever  may  be  the  form  of  the  said  spring  or  springs, 
I  prevent  the  extreme  of  motion,  and  render  it  im}>ossible 
for  the  spring  to  fail,  or  give  way,  by  attaching  a  rope 
or  a  wire,  or  a  metallic  rod,  or  other  fit  piece,  to  the 
be^  itself,  and  also  to  the  centre  of  suspension,  so  that 
the  said  rope  or  wire,  or  rod,  shall  be  fully  extended 
and  brought  into  action,  and  w^ell  and  safely  support  the 
said  bed  whensoever  the  distance  of  the  same  from  the^ 
centre  of  suspension  shall  be  as  great  as  the  operator  shall 
judge  to  be  fit  and  proper. 

The  bed  for  supporting  the  entire  human  body  or 
person  may  consist  of  the  usual  square  franle,  with 
legs,  for  the  purpose  of  standing  in  an  apartn^ent  a» 
usual,  or  it  may  be  made  of  any  other  figure,  with 
posts,  curtains,  and  other  useful  and  ornamental  parts, 
to  which  I  have  no  claim  to  exclusive  privilege,  ex- 
cepting so  far  as  the  same  may  compose  parts  of  thii 
Vol.  II. — Second  Serubs.  P  my 
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fny  said  mechanical   apparatus;    and   the  side  ootions 
of  the  said  bed   may  be  regulated,  governed,  or  con- 
fined, by  such  framing  or  cords,  or  other  geer,  affixed  to 
the  apartment,  or  to  the  frame  of  the  bed,  or  to  both,  as 
may  be  thought  fit.     I  propose,  as  one  of  the  most  sim- 
ple,   cheap,    and  useful   constructions,   that  four  cords 
should  severally  proceed  from  the  corners  of  the  bedstead 
to  the  lower  part  of  the  spring-suspension  aforesaid ;  and 
that  the  bedstead  should  be  adjustable  at  any  required 
heights  by  pullies,  loops,  cog-wheels,   or  other  contri- 
vances, for  lengthening  or  shortening  the  effective  part 
of  the  said  cords ;  and  I  do  place  and  construct  within  the 
said  square  frame  two  other  pieces  of  framing,  one  of 
which  is  capable  of  rising  up  by  hinges,  so  as  to  raise  a 
suitable  part  of  the  bedding,  together  with  the  patient, 
and  to  constitute  a  support,  performing  the  office  of  the 
back  of  an  easy  chair ;  and  the  other  of  the  said  pieces 
of  framing  is  capable  of  being  lowered   down,  or  de-. 
pressed  by  hinges,  so  as  to  permit  a  suitable  part  of  the 
bedding  to  be  depressed,  and  suffer  the  legs  of  the  pa- 
tient or  person  supported  within  the  said  bed  to  acquire 
more  or  less  of  a  vertical  position  a^t  the  same  time  that 
they  are  conveniently  supported  by  a  foot-board,  in  so 
much,  that  by  these  two  contrivances  jointly  the  patient 
or  persons  supported  may  at  pleasure  assume  the  position 
and  situation  of  one  recumbent  in  bed  oi;  sitting  up  in  a 
chair.     And  these  respective  motions  pi  raising  and  low- 
ering the  said  last-described  pieces  of  framing  can  be 
readily  produced  by  the  said  person  himself,  or  any  as- 
sistant, by  means  of  a  simple  pulley  and  cord  to  each 
end,  with  or  without  a  tackle,  and  forming  communica- 
tion between  the  said  moveable  frames  and  the  superior 
part  of  the  said  bed  at  or  near  its  place  of  suspension 
l)y  the  spring.     The  bedding  itiay   be   disposed  either 

above 
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above  or  below  the  ticking,  and  in  the  latter  ease  the 
same  may  be  applied  and  kept  in  its  place  by  aT  proper 
application  of  straps,  by  which  means  the  said  bedding 
may  be  removed  and  shaken  up,  and  again  replaced 
without  disturbing  the  patient  in  the  least.  And,  more- 
over, by  cutting  a  hole  in  the  ticking  an  aperture  may 
be  made,  of  the  most  convenient  use,  for  the  natural 
evacuations,  or  for  other  purposes  of  salubrity  and  cura- 
tive processes. 

For  the  construction  of  cradles,  or  small  beds  for 
children,  an  appropriate  frame  may  be  made,  to  the 
upper  part  of  which  the  spring  is  to  be  attached,  ai>d 
the  sides  thereof  may,  by  sliders  or  stops,  or  otherwise, 
.  so  govern  and  confine  the  motion  as  to  restrain  it  altoge- 
ther, to  the  vertical  oscillation,  or  leave  , the  p^idulous 
motion  more  or  less  at  liberty,  as  may  be  required. 

I  likewise  use  the  aforesaid  mechanical  apparatus,  with 
its  spring  or  springs,  to  suspend  sofas,  chairs,  and  othec 
sorts  of  seats,  with  or  without  moveable  backs,  for  the 
repose  ofthe  human  body. 

The  new  suspension  herein-before  described  is  ap- 
plicable, and  attended  with  the  more  happy  effects 
in  the  support  and  suspension  of  broken  or  diseased 
limbs,  or  parts  of  the  human  body.  My  apparatus 
for  this  purpose  is  particularly  ^escribed  as  follows  :. 
First,  I  make  my  suspension  by  means  of  one  or  more 
springs,  either  from  the  cieling  or  upper  part  of 
the  apartment,  or  from  the  usual  frame  or  tester  of  a 
common  bedstead,  or  froin  a  frame  expressly  made  and 
constructed  for  this  purpose,  and  I  apply  the  cord  or  rod 
to  prevent  accidents,  as  herein-before  described ;  by. 
which  means  the  limb  is  suffered  to  acquire,  when  neces- 
sary, a  gentle  and  easy  motion  up  and  down,  and  also  in 
every   required  horizontal   direction.    Secondly,  I  dx  si 
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pulley  to  the  lower  moveable  part  of  the  spring,  and  the 
sheave  or  wheel  of  the  said  pulley  is  confined  in  its  cell 
or  block,  so  that  it  becomes  what  in  sea-language  is 
called  a  dead-eye,  or  I  simply  use  a  ring  or  loop  instead 
of  the  said  pulley.  I  pass  a  cord  through  the  last-men- 
tioned pulley,  ring^  or  loop,  the  extremities  of  which 
pord  are  applied  to  support  the  two  ends  of  a  board, 
which  constitutes  part  of  the  bed  or  receptacle  for  the 
limb.  The  said  cord  is  not  fastened  immediately  to  the 
board,  but  to  two  loops  of  cord,  which  pass  respectively 
through  two  holes  at  each  end  of  the  said  board,  and  the 
said  first-mentioned  cord  is  fastened  permanently  to  one 
pf  the  said  loops  ;  but  at  the  other  extremity  it  is  pro- 
vided with  a  number  of  eyes  or  openings,  into  which  an 
hook  from  the  other  loop  can  be  inserted  at  pleasure,  and 
lengthen  or  shorten  the  whole  effective  part  of  the  said 
first-mentioned  cord  :  by  this  method  of  suspension,  the 
board  m^y  he  raised  or  lowered,  and  placed  in  any  po- 
sition, with  regard  to  its  length,  by  drawing  down  one 
or  other  of  the  extremities  of  the  cord  which  passes 
through  the  dead  eye  or  ring  ;  and  it  may  be  also  placed 
in  any  position  with  regard  to  its  breadth,  by  means  of 
the  loops  at  the  end,  which  can  be  slided  in  the  holes  of 
the  board.  Thirdly,  I  suspend  beneath  the  said  board, 
longitudinally,  a  flexible  receptacle  for  the  leg  or  limb, 
made  of  cJoth,  leather,  or  any  other  fit  material,  wjth  a 
piece  or  stump  of  the  same,  to  form  a  i^est  for  the  sole  of 
the  foot,  attached  by  a  stcing  to  one  of  the  pegs  hei^ein- 
after  described.  To  the  edges  of  the  said  receptacle, 
which  may  be  stiffened  by  a  thin  slip  of  wood,  w^le- 
bone,  or  any  fit  material,  if  thought  convenient,  I  tie 
or  loop  certain  strings  to  hooks,  which  are  engaged  in 
the  eyes  or  holes  in  the  edges  of  the  said  flexible  recepta'* 
»  and  the  said  strings  pass  upwards  over  the  edge$  of  the 
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said  board,  and  thence  are  wound  respectively  through  and 
round  certain  pegs,  resembling  those  of  musical  instru* 
ment3  ;  which  said  pegs  may  be  disposed  in  a  line  along  the   ' 
middle  of  the  said  board,  each  peg  being  used  to  raise  and 
low^r  at  the  Tsame  time  the  string  attached  as  aforesaid  to 
the  opposite  points  of  tlie  said  receptacle.     By  the  afore- 
said strings  the  said  cloth  can  be  applied  more  or  less 
firmly  against  the  different  parts  of  the  said  limb,  so  as  to 
(support  the  same  in  the  most  easy  and  comfortable  man^ 
^er.     And  in  case  it  should  be  necessary  to  uncover  a 
part  of  the  said  limb,  while  the  rest  of  the  limb  remains 
suspended,  the  cloth  or  receptacle  may  be  made  to  con-, 
sist  of  a  numl^er  of  separate  pieces,  each  supported  by 
strings^  as  before  described,  which  may  be  slackened  or 
disengaged   v/hile   all   the   others   continue   to  perform 
their  office  ;  or  in  case  of  any  discharge  of  humour  from 
the  said  limb,  any  part  thereof  may  by  this  means  be  left 
uncovered,  and  dressings  may  be  changed  or  removed^ 
and  fit  vessels,  or  other  proper  applications,  ma^''  be  duly 
placed  or  suspended,  accordingly  as  the  nature  of  the  in- 
disposition, or  other  circumstances,  may  demand.     And 
for  the  purposes  of  warmth,  clothing,  or  defence  against 
the  external  air,  it  is  easy  to  apply  the  usual  framing 
over  the  board,  to  keep  off  the  bed-cloaths,  along  with 
this  machine,  in  the  same  manner  as  is  now  practised  ia 
ordinary  cases :    or  otherwise  small  openings   may  be 
made  in  the  cloathing,  to  admit  the  spring  or  cords,  so 
that  the  board  shall   be   either  above  or  beneath  the 
eloathf  and  the  receptacle  and  limb  in  all  cases.    Besides 
which>  many  easy  and  obvious  arrangements  in  the  di-  ' 
mensions,  as  well  as  in  the  use  of  the  apparatus,  will  be 
perceived  by  the  intelligent  operator,  and  ne^d  n^  here 
be  described-    In  witness  whereof,  ^c. 
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Desaiption  of  an  Apparatus  for  impregnating  Water  ajid 
other  Substa?ices  strongly  with  Carbonic  Acid  Qas, 

By  the  Rev.  Gilbert  Austin,  M.  R.  I.  A. 
From  the  Transaction^  of  the  Royal  Irish  Academy. 

J.  HE  carbonic  acid  gas,  or  other  gas,  is  generated  in 
phials  fl,  a,  (see  Plate  VII.  Fig.  l ,)  with  bent  tubes  in  the 
usual  manner,  and  received  in  the  jar  b,  placed  on  the 
shelf  of  the  pneumatic  tub.  When  the  jar  b  is  filled,the 
phials  are  applied  to  others,  which  are  filled  also,  and 
reserved  to  replenish  the  jar  b.  To  this  jar  it  may  be 
convenient  to  fit  the  stop-cock  rf,  communicating  with 
the  bent  tube  ^,  or  the  bent  tube  e  may  be  us^d  without 
the  stop-cock,  and  be  fitted  immediately  into  the  neck  of 
the  jar.  At  the  end  y*  of  the  bent  tube  is  a  valve  opening 
into  the  tube  g,  and  at  the  opposite  end  of  the  tube  g 
is  another  valve  A,  opening  into  the  stop-cock  2,  which 
communicates  with  the  strong  glass  vessel  /  m.  To  the 
tube  g  is  adapted  the  condensing  syringe  k^  which  is  placed 
between  the  valvesy^and  h,  Tlie  tube  g  is  firmly  fixed 
to  the  stand  w,  so  that  the  condensing  syringe  majr  be 
worked  without  disturbing  the  apparatus :  all  the  joints 
must  be  well  fitted,  and  perfectly  air-tight. 

The  use  of  this  apparatus  must  be  obvious.  The  parts 
are  all  to  be  screwed  together,  as  in  the  figure,  except 
the  strong  glass  vessel  and  its  stop-cock  ;  tlie  phials  are 
also  to  be  removed.  The  jar  b  being  placed  on  the  shelf 
of  the  pneumatic  tub  will,  in  these  circumstances,  con- 
tain a  portion  of  the  common  air  of  the  apartment.  In 
order  to  remove  this,  the  piston  of  the  condenser  is  to  be 
raised  ;  upon  which  the  valve  at  h  will  close,  and  that  at 
f  will  open,  and  admit  into  the  vacuum,  formed  in  the 
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barrel,  a  portion  of  the  common  air  contained  under  the 
jar,  and  the  water  will  rise  in  the  jar  in  proportion  to  the 
capacity  of  the  barrel  of  the  condenser.  On  thrusting 
down  the  piston  the  valvey  closes,  and  the  air  is  expelled 
through  the  valve  h.  This  operation  is  repeated  till  all 
the*  common  air  is  removed  from  the  jar  6,  and  the  water 
completely  fills  it.""  The  strong  glass  vessel  /  m,  with  its 
stop-cock,  is  now  screwed  on.  It  is  nearly  filled  with 
the  water  to  be  impregnated,  but  not  quite,  a  small  por- 
tion m  of  air  being  left,  in  order  to  allow  room  for  the 
agitation  of  the  water.  The  jar  b  is  now  to  be  filled  witji 
carbonic  acid  gas,  which  is  pumped  up  and  forced  into 
the  glass  vessel  in  as  large  a  quantity  as  it  will  admit 
without  danger  of  bursting,  which  in  my  vessel,  contain- 
ing about  a  pint  measure,  is  about  an  equal  bulk  of  gas. 
The  glass  vessel  is  then  to  be  taken  otf  (its  stop-cock  be- 
ing previously  closed)  and  agitated  briskly  ;  and  as  the 
water  absorbs  the  gas  more  readily  when  many  of  its  par- 
ticles are  thus  forced  into  contact  with  it,  the  condensa- 
tion may  be  repeated  several  times.  It  appears  useful^ 
in  order  to  expel  the  bubble  of  common  air  left  in  the 
vessel  for  the  convenience  of  agitation,  after  two  or  three 
condensations,  to  op^i  the  stop-cock,  and  suffer  it  to  be 
expelled,  and  then  to  renew  the  charge  of  the  carbonic 
acid  gas.  In  a  very  few  minutes  water  may  thus  be  aci- 
dulated to  any  degree  (provided  the  apparatus  is  suffici- 
ently strong  and  close),  so  as  even  to  foam  out  of  the 
glass  vessel  like  liquors  highly  in  bottle,  as  soon  as  the 
stop-cock  is  opened. 

As  the  carbonic  acid  gas  may  be  quickly  generated  or 
preserved  for  any  time  in  bottles  closely  stopped,  arti- 
ficial mineral  waters,  in  great  perfection,  may  by  this 
apparatus  be  prepared  as  soon  as  any  other  medical  pre- 
scription. 

Tht 


112  Description  of  an  Apparatus^  Hie. 

The  apparatus  I  have  constructed  is  of  brass;  and 
however  carefully  cleaned,  perceivably  imparts  a  taste  rf 
Ibe  metal  to  the  water.  It  is  adviseable  therefore  to  make 
it  of  some  metal  which  either  may  not  possibly  impart 
any  sensible  taste  to  the  water,  or  which  may  not  be  con- 
sidered injurious  even  if  dissolved  in  it  in  very  small  por- 
tions ;  silver  or  tin  appear  best  adapted  for  this  pui^pose, 
but  as  the  former  may  be  too  expensive  for  general  use, 
and  as  the  latter  is  too  soft  to  bear  well  the  frequent 
screwing  and  unscrewing  necessary  in  the  use  of  the  ap- 
paratus, the  channels  through  which  the  gas  passes  may 
be  well  coated  with  silver  or  tin,  which  may  answer  the 
purpose ;  the  pipes  and  cocks  niay  have  a  thick  silver 
wire  soldered  in  the  centre,  which  may  be  perforated, 
and  the  condenser  may  be  well  plated  or  tinned  on  the 
inside. 

But  as  glass  appears  to  be  the  most  unexceptionable 
material,  I  have  or-dered  an  apparatus  to  be  constructed 
entirely  of  glass,  and  have  hopes  that  I  shall  have  it  so 
executed  as  not  to  admit  any  thing  else  to  come  in  con- 
tact with  the  gas.  As  the  diflSculty  of  execution  may 
however  cause  a  variation  in  my  plan,  I  shall  defer  the 
laying  it  before  the  Academy  till  I  get  it  accomplished  to 
my  wish.  Ingenious  workmen  may  also  be  induced  to 
contrive  and  execute  some  apparatus  Which  may  answer 
the  purpose,  should  my  ideas  seem  practicable  to  them, 
<Mr  useful  for  philosophic  experiments. 

As  disagreeable  accidents  might  arise  from  the  bursting 
of  the  glass  vessel,  an  ingenious  mechanical  friend  has 
suggested  to  me  the  propriety  of  inclosing  it  in  a  strong 
copper  case.  It  may  consist  of  two  hemispHeres  with  a 
broad  rim  screwed  together,  as  in  Fig.  2. 
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Account  of  a  Msiliod  of  improving  Waste  Land.  By 
Thomas  Foqg^  Esquire^  qf  JBoUan  in  the  Moors, 
Lancashire^ 

Trom  the  TttAHSACxioNs  of  the  SociErv  iot  the  Encou- 
fagement  of  Ants,  Manufactures,  and  Commerce. 

The  Gold  Medal  was  voted  to  Mr.  Jf ogg  for  this 

CvmmunicatiQni 
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HE  following  is  a  description  of  the  waste  land  I 
have  inclosed  from  the  commpn  called  Edgworth  Moor ^ 
in  the  parish  of  Bolton,  and  county  of  Lancashire,  by  an  '    j 

act  of  parliament,  granted  for  that  purpose  ;  and  also  ab 
ajccoiint  of  the  method  which  I  have  taken  for  the  im-» 
provement  of  the  said  waste. 

Upon  one  of  the  small  plots  t  have  btiilt  a  farm-house^ 
cow-house^  and  a  room  above  for  hay. 

Five  of  the  plots  were  all  of  similar  black  soils ;  the 
situation,  a  gentle  descent  to  the  south,  of  about  one  inch 
to  the  yard.  One  of  these  plots  I  manured  upon  tho 
green  swarth ;  but  the  soil  being  too  wet^  it  did  oot  an- 
swer my  expectations.  I  then  drained  all  the  five  ploti 
with  stone,  laying  bottoms  underneath.  The  main 
drains  opened  about  two  feet  square,  and  smaller  drains 
are  directed  into  them.  I  afterwards  covered  the  land 
with  compost  made  from  limci  soil,  and  black  dung,, 
which  answered  very  well ;  and  they  are  now  as  good 
meadow  and  pasture  lapds  as  any  in  the  neighbourhood. 

On  a  small  plot  I  have  walled  out  a  nursery  for  plants, 
in  which  1  have  about  6000  two-y^ar-pld  and  one-year- 
old  trees :  these.  I  take  up,  and  plaat  out  as  I  have  qc* 
casion.  *  -^ 

'  Two  of  the  pk>ts  were  alike  yery  bad,  and  bare  of  soil ; 
they  produced  nothing  but  beat  grass.  On  many  parts 
.    V91..  II. — SsgONo  SsRi£s.  d  of 
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of  them  there  vas  no  soil,  large  beds  of  rocks  appearing 
on  the  surface  :  these  I  got  up,  and  made  part  of  the 
waifs  with  them,  le'veHing  the  land-  at  a  great  expense. 
I  then  covered  the  ground  with  a  compost  i>f  lime  and 
Ticfa.  black  soil,  produced  £rom  decayed  timber  ^nd  Y^e« 
tables  ;  which  soil  I  dug  out  of  pne  part  of  tbe  premises. 
With  the  above  compost  I  covered  the  two  plots,  from 
three  to  four  inches  thick.  The  cattle  seem  to  Tike  this 
pasture  better  .than  any  of  my  old  inclosures.  It  has  a 
south  aspect,  faUing  from  north  to  sauth .  three  of  four 
inches  in  a  yard. 

Another  plot  I  have  iolproved  upon  the  .aame  plan  as 
the  two  Iftst,  and  have  no  doubt  of  its  answering :  but  as 
ifr  has  been:  Gkiiy  done  this,  year,  I. must  attend  until  the 
next  year  to  ascertain  it.  It  has  a  ool'tb-east  aspect,  with 
a  fall  of  ahoiit  one  inch  to:  the  yard  from  tbe  south. - 

Two  other  plots. were  very  boggy. and  full  of  smalK 
pits,  whence  peat  had  been  got.  Many  places  were  i!feot 
passable,  being  fall  of  wa^r :  these  lots  I  have  levelled 
and>  drained,  with  open  drains,  at  a  great  expense,  as 
they  Ivould  not  bear  the  cattle  to  tread  upon  them.  I 
first  xnade  a  kirge  dvain,  whicU  ankm^effft-tbe  purpose  of  a 
fence:  it  is  three  yards  widie  at  top,  one  at  the^bottom, 
and  two  deep.  {  then  cut  small  drains  directed  into  it^ 
about  toMt  yards  asunder ;  with  the  soil  from  which  I 
filled' up  the  pits,  and  where  the  land  wanted  I  put  ii 
sometinies  on  tho'  middle  of  the  butts^  sifter  hacking  it 
smalt.  These  stnall  drains^  are  about  one  foot  in  widths 
and  from  twelve  to  eighteen  inches  deep ;  taking  care  not 
to  go  into  the  clay.  These  small  drains  are  cut  by  a  line : 
I  paid  for  them  Ifrf.  j5^/*  rood,  of  eight- yaifdii.  These 
plots  have  a  north>east  aspect,  with  a  gentle  inclination 
from  the  south.  They  are  now  as  dry  a^  any  land  1  have, 
and  fit-ftnr  *any  manure 4  I  have  about  SOO^foadfi  of  soil 
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l^eaped  lap  for  that  purpose,  which  I  mean  to  mix  with 
lime  next  spring. 

Another  plot,  which  is  nearly  flat,  Ihave  drained  with 
open  drains,  an«l  levelled  the  lafrd,  which  i^  now  dry 
enough  (ot  tlBage. 

Another  patt  I  ftaVe  planted  with  fiiack  Italian  Poplar, 
Lombardy  Poplar,-  Bee<;h,  l§cotch-Fir,  Lardb,  Sycamore, 
Ash,  Aider,  Hutitingdon- Willows,  Arid  a  few  Oaks  ;  they 
flourish  well  in  general :  the  Larches  seem  to  thrive  best, 
and  the  SyCEundre  mxt.  This  -pl&htatioil  in  double-|'4iled 
to  the  west :  I  hai?e  platted  *bifufh«i^ood  ift  the  rails,  and 
fastened  it  in  th^  groundv 

'  I  drained  eitiieaf  parts  wf  tbe  lamd  which  tvere  mossy, 
and  planted  ode:  plot  thereof,  which  bad  ffom  three  to 
four  feet  deep  of  good  black  soil,,  with  potatoes.  A  per- 
son of  the  .name  of  Duckworth,  who  is  tiA^tquainted 
with  my  application  to  your.  Society ^  told  Mr.  John  Ash- 
worth,  of  Turton,  tUe  secretafy  to  tbe  Manchester  Agri- 
cultural Society,  that  he  had  weighed  the  pot^itoes  grown 
in  two  di&rent  place^of  it,  and  the  product  was  above 
li  lb.  to  a  square  yard  upoTn  the  average. 

Expanses  "^In  wdiing  fdnces  500  krocds,  S 
yatd^  to  the  rood^  from  5  to  6  feet 
'     •        .  in  height,  at  85.  6^/.  •     >.     .*  .     .     212  10  la 

Expenses  ^--r&l  statute  acnss   covered  with  , 
ston£  drains,  at  3^  per.  roodf  %  yards 
to  the  rood.    .                             '. .         '  * 
^    [The  s^pcie  ditto  witb  black  soil^ 
lime,  and  dungy  aX  Qs.  per  tood  ;  in 
all  9s.  per  rood 221  17    0 


-*■— f- 


'^  T   ?     r  f  r 


-CstctieA'dver    .     .    >f.434    7  10 


:;:{ -^n 


I-  '  Q2  This 


1 1  d  Account  of  a  Method  of  impravhig  Woite  Lond. 

£•    $•    »« 

Brought  over    •    ,    434    7  10 

-*  This  land  was  worth  about  is.  per  sta* ' 
tute  acre  in  its  x>riginal  state,  being 
of  the  nature  of  black  soil,  produ- 
cing bent,  and  is  now  good  meadow 

and  pasture  land,  9Pd  valued  at  3/« 
p^r  statute  acre, 

£)rpenses  of  13  statute  acres  covered  with 
black  soil  and  lime,  of  sufficient 
depth  to  have  carried  a  crop  of 
oats,  which  was  sown  with  -  grass 
seeds,  supposed  to  have  cost  6s.  per 
rood ,     294  IS    0 

This  land  was  worth  about  3^,  per 
acre  in  its  original  state,  being  of 
the  nature  of  black  and  hazel  soil, 
and  producing  black  heath  and 
bent,  and  is  worth  about  2/.  2j.  per 
acre, 

Es:penses  —  2  statute  acres  of  land  .fenced 
out;  and  sets  found  for  many  poor 
people  to  plant  for  potatoes  at  10I4 
per  acre  ,•.,,...>      20    0    0 

This  laiid  was  worth  about  2s,  per  acr% 
in  its  original  state,  being  of  the  na^ 
ture  of  black  soil,  and  producing  n^ 
thing  but  rushes,  and  is  tiow  wortH 
f^bout  2/.  2s,  per  ncre. 
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£jcpenses  -r-  3  statute  acres  of  Und  planted  * 
with  timber  of  dilFerent  descrip- 
tions^  whipb  seem  to  be  in  ;l  ilou« 
rishing  conditio^,  Thi^  land  is  fen-*- 
ced  with  double  rails  and  brush- 
wood, to  keep  the  west  and  north 
winds  from  the  trees*  It  cost  Biore 
than  20/.  per  acre     •     «     «     .    «      £0 

This  land  was  worth  about  2s.  per  acre 
in  its  original  state,  being  of  the 
nature  of  black  soil,  producing  bent 
grasSf 

Expenses  —  26  statute  acres  levelled  and 
drained  with  open  and  covered 
drains,  at  present  very  dry,  and  the 
next  spring  will  be  ready  for  any 
jBort  of  manure,  which  we  believe 
cost  about  200/.     •     *     •     ,     .     Y     ^00    O    O 

This  l^nd  was  worth  iibout  2^,  per 
^re  in  its  original  state,  being  of  the 
nature  of  black  soil,  and  producing 
black  heath  and  bent  grass,  and  is 
pow  worth'  about  |/.  U^,  6d.  per 
^r«. 
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Experiments  and  Ohsejvaiions  an  the  Heat  and  Cold  pro- 
duced  by  the  Mechanical  Condensation  and  Rarefaction  of 
Air,    By  John  Dalton. 

From  the  Memotrs  of  the  Literary  and  Philosophical 

Society  of  Manchester. 

1  F  a  thermoineter  be  inclosed  in  a  receiTer,  and  the  air 
suddenly  condensed,  the  thermometer  rises  a  few  degrees 
above  the  temperature  of  the  atmpspheire ;  and  if  the  air 
be  exhausted  from  a  receiver  inclosing  a  thermometer, 
the  mercury  smlcs  a  few  degrees  immediately ;  but  in 
both  cases  afber  some  time  it  resumes  its  former  station. 
These  facts  are  well  known  to  philosophers  of  the;  present 
a^e,  biit  they  do  not  all  ajjrec  in  the  explanation  of  thew. 
Thinking  the  subject  worthy  of  elucidation,  I  was  fc- 
duced  to  institute  a  series  of  experiments  for  the  purpose, 
which  I  apprehend  have  led  to  a  clear  demonstration  of 
the  cause  of  the  phenomena,  and  moreover  make  the' 
facts  themselves  appear  in  a  somewhat  different  point  of 
view  from  what  they  are  seen  in  at  the  first  moment 

One  circutnstancQ  is  very  remarkable,  that  whether  the 
mercury  rises  or  falls  in  these  instances,  it  is  done  very 
rapidlj/;  whereas  in  the  open  air,  if  a  thermometer  be 
only  two  or  three  degrees  above  or  below  the  tempera- 
ture, it  moves  very  slowly.  This  seems  to  have  suggested 
to  every  one  the  idea  that  the  elasticity  6f  the  glass  bulb 
•  of  "the  tberraometer  has  a  principal  share  in  producing  the 
'trfTe'ct,  by  causing  the  bulb  to  yield  a  little  to  the  pres- 
"  srnre  <rf  the  air.     It  has  however  been  found  upon  trial, 
that  the  sanfie  effects  take  place  whether  the  thermometer 
is  sealed  or  not.     My  experiments  accord  with  this,  ha- 
ving made  a  thermometer  and  left  it  unsealed  for  the  ex* 
'  .  press 
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pr^is  purpose ;  in  all  the  experiaients  with  condensed  a^d 
rare5!ed  air,  there  was  no  sensible  dtfferenoe  ©beerved  to 
arise  from  the  inequality  of  (pressure  on  the  external  and 
internal  surfaces  of  the  bulbs,  the  sealed  ahd  open  tter- 
mometers  varying  tlie  same  in  kind  and  also-  in'  degreu,. 
except  from  circucfistances  to  ^be  noticed  hereafter; 
,  It  being  certain  then  that  a  real  change  of  teoiperar 
ture  takes  place,  it  r^4nained  to  deter miae  the  qunntity 
and  manner  of  that  change.  Having  choc  en  a  small,  aod 
CQusequently  sensible  thermometer,  with  a  scale  of  de- 
gvecs  sufficiently  large  to  .admit  of  distinguishing  one- 
tenth  of  a  degree,  I  proceeded  to  ascertain  several  facts 
experiraentaUv. 

Expeiriihent  I.  •  Took  a^  receiver,  the  CjBtpsacity  of  Khich 
\vas  about  120  cubic  inches,  and  suspended  the  thermo- 
meter wi-th  its  clear  bulb  in  the  central  part  jof  it ;  then 
letting  the  "whole  acquire  the  temperature  of  the  room, 
which  was  without  a  fire,  I  exhausted  the  air,  a^nd  after- 
wards restored  it,  marking  the  effects  upon  the  thermo- 
meter. Tlie  medium  of  several  trials,  nearly  agreeing 
with  eaqh  btiier,  was  as  under  : 

Th«  thermometer 

' ^ — I  in  the  air  of  the  room  stood  at  .  .  36*»8 

- —  sunk  upoji  exhaustion  to  .  .  .  .  34  .7 
rose  when  the  air  was  restored  to  .  38  .9 


'I"  *' 


'Yln^  ^fuiddenness  of  the  fall  and  rise  .ptizded  memfist: 
after  reflecting  upon  it  for  some  time,  \  conjectured  da^t 
the  real  change  of  temperature  of  the  air  or  medium  was' 
much  greater  than  the  thermometer  indicated,  but  that 
the  inequality  existed  only  for  a  few  seconds  of  iime,  be*- 
cause  the  receiver,  &c.  immediately  unpart  beatnay  or 
abstract  it  from,  so  small  a  quantityx>f  air  a&  (SO  cubic 
inches,  trfaich  are  oniy  equal  to'  40  grains,  ia  is;eiglit.  t^' 
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Tfe'  phenameoa  of  the  thermometer  seemed  very  well  to 
accord  with  the  supposition  of  great,  heat  or  cold  acting 
ttpoti  it  for  a  few  seconds  onIy« 

Experiment  IL  Pursuing  this  idea»  I  imagined  that  if 
\\^o  thermometers,  whose  bulbs  were  very  Unequal  in 
magnitude/  were  inclosed  together,  the  smaller  bulb 
ought  to  give  the  greater  variation  :  accordingly  I  in- 
closed two,  the  diameters  of  their  bu}bs  being  ^35  and  .%5, 
of  an  inch  respectively ;  and  having  exhausted  the  air, 
and  restored  it  again  repeatedly  in  succession,  and  found 
a  mean  of  the  variations,  that  of  the  small  bulb  was  2(f»%f 
and  that  of  the  large  2^.2* 

Experiment  III.  Repeated  the  exhaustion  with  the 
small  thermometer,  inclosed  in  three  different  circum- 
stances ^ccessively  ;  \  st,  with  the  bulb  in  the  centre  of 
the  receiver ;  2d,  with  the  bulb  reiti  ig  on  the  wet  leather 
of  the  plate;  and,  3(1,  with  the  bulb  resting  against  the 
side  of  thr  receiver;. 

1st  Case — Reduced  by  exhaustion       «     .     .     2*.45 

2d  Case—- .,2.15 

3d  Case —      .*.*....*.,     1  .2 
1st  Case  —  Raised  by  restoring  the  air      .     .    4  .05 

2d  Case-— \     ...     2  .25 

3d  Case. — .    • ,.     .     .     ,     fi  .8 

« 

Experiment  IV.  Inclosed  a  wine  glass  with  about  a 
cubic  inch  of  water  in  it,  containing  the  bulb  of  a  ther- 
mometer,  in  a  receiver;  and,  exhausting  the  air, 
the  thermometer  sunk  half  a  degree  suddejily,  and  then 
continued  stationary  ;  upon  restoring  the  air  it  suddenly 
rose  half  a  degree. 

All  these  experiments  confirmed  my  conjecture  of  a 
mueh  greater  degree  of  heat  and  cold  being  produced  in 
these  oasi^  ftb^n  Ae  thermometer  points  out,  but  that  its 
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continuance  is  sp  sho^  as  ^pt  to.  effect  a  material  chajDge 
in  tbc  temperature  of  the  mercury.  The  following  er- 
oerhnentai  /were  siade  to  ascertaiii  what  ^niLy:  h^  the 
Hfof  degree 'c^  heat  and  cold  generated  m  %hm^  p|i^ 
mtioiis« 

'  Experiment  V.  The  same  receiver  and  si|iall  thermo-y 
fkteter  as  above  being  iised^  I  found  the  e;ii;haastioQ  wa4 
eifeeted  by  working  the  pump  one  mmuie.  The  thei:moT 
meter  sunk  nearly  2^  in  the  iir^t  haif  mioixte  ;  attd  the  re-» 
maiader,  a  few  tenths  of  a  degree,  in  the  latter  half  mi? 
nute.  Tbe  fiperation  being  stopped,  and  things  remaiq^ 
ing  in  the  same  state,  it  required  some  minutes  of  tioj^ 
before  the  thermometer  recovered  one  degree  of  the  heat 
tost.  Upon  ^emnjg  the  cock,  the  receiver  filled  with 
nit  in  fyre  seconds,  and  the  greatest  yejocity  of  the  risiajg 
meremry  ^as\abDut  the  end  of  that  time«  The  ri^iDg 
continued  for  thirty  or  forty  seconds  from  i^s  consilience* 
meat,  but  three-fpordis  of  the  efl^ct  were  prl^duced  in 
fhe  first  ten  seconds.  The  greyest  velocity  of  the  rising - 
m/^4mry  is  i^  in  Sf  secpnds.  A^er  the  thermometer  bad 
attained  its  utmost  lieight,  it  IsegiM^  to  fall  again  at  thi^ 
.rate  of  one-tenth  of  a  degree  in  a  minute. 

Experiment  VL  Took  the  same  thefmometer  and 
heated  it  to  50^  above  the  temperature  of  the  air^  then  l«t 
it  be  cooled  by  the  medium  of  air,  and  it  began  to  fall  9jt 
the  rate  of  P  in  si  seconds*  « 

The  two  last  experiments  seem  to  prove  that  when  air 
is  let  in  to  the  receiver  in  the  ordinary  way,  un  mcrease 
of  temperature  rf  5(f  is  produced  in  the  medium  withm  tif$ 
wteeiver  for  ^|  seconds.  This  high  temperature  is  re*» 
disced,  in  a  few  seconds ^  by  the  receiver  and-surroundiiy 
(,  to  their  own  temperature. 
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H2  ExperimeiUs  ind  Ohetvaiums  an  the  Beat  m§i  (W  . 

Experiment  Y IL     On  amiensed  Air. 

Took  a  large  spherical  glass  recetyer,  the  capaei^  of 
irhiah  was  something  mare  than  twice  that  of  the  former 
(above  one  gallon),  and  suspended  a  ihermometer  in  the 
centre  of  it,  of  a  larger  bulb  than  that  before  used  ;  the 
receiver  bad  a  brass  cap  and  stop-cock  adapted  to  it : 
then  doubled  the  density  of  the  air  within  it  by  a  con* 
denser.  The  thermometer  rose  2^  or  more^  I^et  out  the 
air  suddenly,  and  the  thermometer  immediately  sunk 
each  time  from  3^  to  3^.5  ;  at  the  same  time  an  exceed* 
ingly  dense  mist  was  produced  in  the  receiver,  which 
8oon  subsided. 

Suspecting  that  aqueous  vapour^  which  always  exists  io 
the  atmosphere,  and  is  liable  to  assume  the  liquid  or 
atrial  form  according  to  circumstances,  might  be.  the 
principal  agent  in  the  production  of  heat  and  cold  by 
condensation  and  rarefaction,  I  thought  that  an  increase 
'of  it  might  prclBuce  a  greater  effect,  tad  that  cold  ak» 
which  contains  less  vajpour,  might  have  a  less  effisci 
The  reverse,  hi^wever,  was  the  fact»  as  appears  by  the 
following :  .    •    ^ 

Experiments  VIII  and  IX.  In  a  cold  morning  last 
winter,  when  the  air  was  clear,  and  the  thermometer 
witliout  stood  at  20**,  I  took  the  Veceive'r  and  condenser 
jpto  the  open  air,  and  let  them  stand  for  fifteen  minutes, 
to  acquire  its  temperature ;  then  repeatedly  condensed 
the  air  to  a  double  density,  and  suddenly  liberated  it 
^gain.  On  a  medium  of  five  trials,  the!  mercury  fell  S^.S 
on  opening  the  cock.  —  The  vapour  precipitated  was 
whiter  than  usual,  and  not  nearly  so  dense. 

Again,  took  the  receiver  and  condenser  into  a  dyer^f 
stove,  where  the  temperature  was  about  100^,  and  the 

air 


produced  hy  the  Mechamccd  Ccndensatian  of  Air.    1 SS 

lur  abounded  with  vapour  in  a  transparent  state:  after 
«oaie  time,  (Condensed  the  air  and  liberated  it  as  before^ 
Hrhen  on  a  medium  of  five  trials  the  mercury  stmk  only 
Z^^  and  a  very  copious  mist  was  precipitated,  so  dense 
that  one  Could  but  just  distinguish  the  degree  of  the  ther- 
mometer through  it«     ' 

These  eistperiments  shew  that  the;  greater  the  quantity 
of  vapour  condensed  the  less  is  the  change  of  terapera-^ 
ture  ;  and  that  consequently,  if  air  was  entirely  free  from 
vapour,  the  change  of  temperature  would  be  a  maximum* 
Indeed  this  is  clearly  Cpasistent  with  the. known  law,  that 
when  vapour  is  condensed,  heat  is  given  out.     Any  pro^ 
^ess  to  cool  the  air  must  be  retarded  by  the  Condensation 
of  patt  of  the  vapour  it  contains*    Suppose,  for  instance^ 
that  a  pottion  of  the  atmosphere  contained  79  of  its  weight 
i>f  aqueous  vapouri  and  that  |  of  this  vapour  were  con« 
densed  by  &&*  of  cold,  that  is^  rit  of  the  whole  elastic  * 
mass  Was  converted  into  water ;  then  the  heat  given  out 
lirould  -be  sufficient  to  raise  the  temperature  of  the  re-  * 
maining  masts  of  air  and  vapour  6  or  8^  which  sufficiently 
accounts  for  the  small  difference  Observed  in  the  results* 
Upon  Warm  vapouty  air  and  cold  dry  air.   Hence  vapour," 
far  from  producing  the  change  of  temperature  in  ques- 
tion, tends  to  diminish  the  effect. 

if  any  doiibt  remained  with  me  i'especting  the  re^t 
change  of  tempejfatufe  that  takes  pjace  in  the  operationi 
l-elated  above,  it  Was  completely  removed  by  the  results 
of  the  two  following  experiments. 

Experiment  X.  Inclosed  a  small  graduated  glass  tube 
of  tV  of  *n  inch  internal  diameter,  and  10  inches  longgj 
With  a  short  column  of  metcury  in  it,  in  th/A  ^^^gp  re* 
4ceiver  ;  the  tube  was  sealed  at  one  end  and  open  at  the 
•th«r,  $»  that  a  portion  of  air,  of  given  capacity,  was 
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mh^ikth  Iby  the  xnerdtxritfl  coKinim,  which  ^as  near  thfe 
apife  fehftdf  Wife  'ttib6,  and  sutject  to  'rise  or  fiffl  by  any 
^litl&n  6f  dl^ticity  df  the  ah:  on  cither  side,  btSig  a 
fJfop^r^afndmdter:  then  tfoabWd  the  <?ensity  cff  the  air 
in  theifecAver,  atid  Opefiiogthe  stop-cock,  the-thertfiirial 
column  soon  ran  vp  to  its  former  stsitioh,  \tit  instaiftfy 
turnirig  iHb  Cock  agiain,  the  tnerctiml  coliinm  refti!rftcd 
or  fell  tibTm  gradually  for  S  dr  10  secfohtis,  to  the  kmourft 
ixf  ftekriy  ^'^  of  the  ivhole  atrial  eolmtin,  and  then  4)e- 
Caittie  ^ktioftary.  Agaiti  djpfefllng'the  cock,  k  quantity  of 
air  rtte>hcd  out,,  and  the  mercury  resumied  its  criginal 
.station.  These  efffecis  were  always  the  tome,  on  iire- 
jietitioh  6f  the  eiperiment,  ^ 

Ex*perimei)t  XL  Let  the  merciurial  column  lof 'the  ma^ 
iiometer  down  by  a  wire  to  J  of  the  length  of  Aettfte 
fifoih  tlie  se'dlied  end  ;  then  exhausted  J  of  theairfirointhtf 
Receiver,  which  \vAs  seen  by  the  'merciiry  risirig  totter 
tbp  6f  thetubfe  V  and  t^Xbi^  opening  the  cocfe  the  mercury 
fell  to  its  former  stetioft,.  biUt  then  Suddenly  'turning  the 
dbck,  the  'mercury  gradually  roi^e  for  the  space  of  5  or 
10  seconds  ta 'widr^  tha»  tV  <if  its  Original  height  abone- 
the  sta^ibhary  point,  and'remained  tiiere  till  the  cock  was- 
opened  ;  after  which' it  resumed  its  projoer -station. 

The  phenomena  in  the  two  last  experiments  canHbe  ex- 
blatned  only  on  the  following  principle  :  —  The  air  in  the^ 
Teceiver  and  in  the  maAometer  is  subject  to  a  like  degree 
bf  rarefaction  and  condensation  in  those  experi«ents,  or 
very  nearly  so.  When  the  equilibrium  of  beat  in  the  air 
is  dlstaifced  by' the  dperatiohsof  condensation  -and  rare- 
f«cti6rt ,  it  is  restored  in  tlie  manometer  instdvth/  by  t^a- 
son  of  the  contigmty  of  the  glass  to' the  air ;  fmt  fc  ttte 
^ii\rge  receivfer  it  requires  a  sensible  time,  of  ten  seconds  or 
^OrCy  to  restoite'the  equiiibrium  thirougiiout  the  whole  ii^ 
-•••*••  •  ternal; 
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ternal  capacity.  It  is  this  restoration^  that  increases  or 
diniini§h«s  )^e  dastioiVf  of  t^  air  canfi««i  in  £fiie  re« 
ce^|Ker^  and  thereby  fsaitses  the  retr^dgradatioA  of  the  our- 
curial  column.  Now  J  hate  found,  by  former  experi* 
tnents,  that  a  change  of  50^  in  temperature  eifecta  a 
change  of  -f^  nearly,  in  the  Opacity  or  bulk  of  air.  It 
follows  therefore  that  in  the  case  of  restoring  the  eqtuli^ 
brium  in  condensed  air,  about  50*  of  cold  is  produced  ; 
and  in  letting  in  air  to  an  exhausted  receiver,  s'olti^thing 
more  than  50**  of  beat  is  "produced.  Thfe  small  difference 
secims  to  arise  firoih  this,  that  the  condensation  of  Vapour 
in  the  former  case  diminishes  the  effect ;  and  ifi  the  fetter^ 
if  any  there  be,  zncireases  the  effect^  that  would  arise  froiix 
operating  upon  purely  dry  air.  , 

The  experiments  and  observations  hitherto  related  gi> 
principally  to  ascertain  facts  without  any  reference  to  the 
theory  of  them :  this,  however,  may  be  given  in  a  few 
words,  and  is  the  same  that  is  inscribed  to  Mr.  TLambert 
by  Messrs.  Saussure  and  Pictct,  and  by  them  adopted., 
tie  conceives  that  a  vacuum  has  it^  proper  capacity  Tot 
heat,  ^he  same  as  air,  or  any  otlier  substance ;  and  ^hat 
the  capacity  of  a  vacuum  for  he^t  is  less  than  that  of*  an 
equal  vcJume  of  atmospherical  air ;  also  that  the  denser 
air  is,  the  less  is  its  capacity  for  heat :  upon  these  prin- 
•   ciples  the  phenomena  are  easily  referable  to  that  class  of 
chemical  facts  where  heat  and  cold  are  generated  by  the 
mixture  of  two  different  bodies.  • — If  this  theory 'be  right^ 
and!  think  there  is  little  doubt  of  it,  we  may  hence  be 
led  into  a  train  of  .expefimertts,  by  which  the  absolute 
capacity  of  a  vacuum  for  heat  may  be  determined  ;  and 
likewise  the  capacities  of  the  dififerent  gases'for'beat,  by  * 
a  method  wholly  new :  -^  but  this  must  be  left  to  future 
iavestigation*  ,  .    ,       .  ^ 

^  Description 
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Descriftian  of  an  improved  Capstan  or  WzfidlasSi 

Cininnunicated  bt/  Capiain  Thomas  Hamilton^  qfiAe 

Royal  Navy, 

With  a  Plate* 

iVx  Y  inteDtion  in  tlie  preseirt  instance  is  to  demonstrate^ 
the  form  a  capstan  should  obtain  9  relative  to  the  friction 
of  the  iMssenger,  when  weighing  anchor. 

It  is  generally  known  in  ships  of  war^  when  heaving  at 
the  capstan  with  but  Uttle  strain  or  resistance,  there  is  a 
difficulty  to  hold  on  the  messenger ;  and,  on  the  con- 
trary, when  heaving  with  a  great  strain,  it  is  often  found 
necessary  to  slack  the  messenger  to  let  it  surge  or  rise  up 
the  whelps  of  the  capstan. 

To  us6  mechanical  language,  the  surge  or  power  tol 
prevent  the  descent  of  the  messenger  *  with  three  and  a^ 
half  turns  round  the  capstan,  is  too  great  for  the  fric^ 
tion  when  apphed  to  little  comparative  weight  or  strain  i 
and  the  surging  power  is  too  little  fop  the  friction,  when 
applied  to  a  great  weight  or  strain. 

The  surge  of  the  capstan  is  the  angle  from  the  per- 
pcaidicular  the  outline  of  the  whelps  mate,  and  in  ouf 
capstans  is  about  9|  degrees  uniform  from  top  to  bottom^ 
the  outline  of  the  whelps  being  straight ;  it  follows,*  thei 
less  that  angle  is,  the  surging  power  is  proportionally  di-* 
minished,  and  conversely  increased. 

To  counteract  the  surging  power,  the  number  of  the* 
whelps  have  been  reduced  from  six  to  five,  forgetting  th<r 
friction  or  descending  power  i»  increased  ia   che  sam6 

*  The  messenger  is  the  rope  fastened  to  the  c&bk,  a&d  passed'  foandf 
ike  capsUn,  to  weigh  th«t;auchof. 
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ratio^  the  surge  or  ascending  power  is  dkninished ;  faeace 
the  use  of  lifters,  rollers,  &c. 

Four  powers  relative  to  the  friction  may  be  conindered 
as  belonging  to  the  f©rm  or  jfigure  of  the  capstan  ;  two  of 
which  may  be  called  ascending  powers,  and  two  descecd-^  - 
ing  powers. 

1st.  Reducing  the  angle  of  the  whelps,  or  approaching 
a  cylindrical  form,  greatest  descending  power.  (See* 
plate  yiL  lig.  1.) 

2d,  Increasing  the  friction,  by  reducing  the  number 
of  the  whelps,  second  descending  power,  (see  Fig.^v) 

3d,  Increasing  the  angle  of  the  whelps,  or  deviation 
from  a  cylinder,  greatest  ascending  power^  (see  Fig.  3») 

4th.  Adding  to  the  number  of  whelps,  or  approaching  •  • 
the  Jcircle,  second  ascending  power,  (see  Fig.  4.) 

In  this  plan  it  will  be  perceived  that  the  two  descend* 
ing  powers  are  applied  to  the  upper  part,  and  the  two 
ascending  powers  to  the  lower  part  of  the  capstan,  and 
may  be  altered  till  the  just  angle  of  the  surge  is  Stained  \ 
though  I  have  no  doubt  the  present  angle  is  very  near 
the  truth,  and  was  quite  sui£cietit  in  the  trials  I  was  wit« 
ness  to  in  His  Majesty's  ship  Argo,  where  twice  a  verjr 
great  strain  nevet  caused  the  descent  of  the  messenger 
an  entire  turn  round  the  circular  part  of  the  capstan.. 

The  following  letter,  from  Commodore  HalloweU,  an 
ofEcer  fully  competent  to  judge^  which  the  Commit* 
sioners  of  thef  Navy  were  so  good  as  to  send  me,  will 
convince  those,  who  are  ignorant  of  m^phanicks,  of  th^ 
advantage  to  be  derived  from  adopting  the  proposed  form 
for  either  a  capstan  or  windlass,  and  save  much  expense 
or  vexation,  and  probable  mischief. 

N.  B.  The  lifters  which  are  ordered  for  the  nse  of  tfat 

avy  are,  upon  ah  average,  not  less  than  20// expeoso 

or  each  capstan*     < 

Refxkjskces 


Re/ehences  to  Plate  VII. 


;.  I,  greatest  descending  pe^irer. 

Fig«  2f  second  descending  power* 

Fig.  3,  greatest  ascending  power. 

Fig.  4,  second  ascending  power. 

Fig.  $9  At  capstan  as  usually  made,  9.S0  angle  of  the 
surge.  .  B|  as  fitted  in  the  Argo.  c  c^  open  a^  v^mh 
d  d,  filled  up  with  the  chocks  circular,  ipakiqg  the  lovf^ 
part  oearly  a  troncated  cone.  //^  tangent  to  the  arc  gg. 
g  g,  arc  of  a  circIe^  to  the  cord  A  A  and  tangent;  //^ 
b  h^  outline  ci  the  whelps  vsually  snade,  and  eord  to  the 
zxoggy  %&  altered  in  bi^  Majo^y'^ibip  Argo. 

* 
Copy  9f  C&mrmdinre  H^i^lowell^s  Leiier  Uf  the 

ComodssionersqftheNaoy. 

His  Majesty *8  Ship  Ai^go^  io  the  Downs^  Oct.  31^  l.SOi?.. 

Gentlemen^ 

On  /the  first  trial  nnade  at  Long  Beach  with  oar  capstan 
and  iHiHer  wbeo  uamooriog^  I  observed  the  coUer  to  be 
of  no  jnse^  as  the  messenger  never  reqoired  ils  assistance ; 
I  therefore  ordered  it  to  be  removed ,  .and^  in  repeated 
trials,  made  .between  ixmg  Eeadi  aad  the  Downs  (having 
imchored  six  lisDes)^  I  am  pecfectly  satisfijed  that  the  roller 
is  useksB  widi  snofa  a  capstan  as  is  fitted  in  the  Argo^ 
IRhich  19  nothing  more  thao  the  iAd  one  with  the  lower 
I^LTt .  made  more  obtuse,  and  fflled  up  cirpular  by  the 
c^iachsry  and  d)e  upper  part  mor^  perpendicular  in  the 
•idea^JUid  open«  The  alterations  in  the  common  cap* 
Stan  may  be  made  without  any  expense,  &stber4;ban  the 
«isii'<s  iune  empldj^ed  in  redudng  the  upper  part  of  the 
eurge^  and  putting  the  iiUing  pieces  to  the  4ower  par-t, 
and  I  am  certain  will  be  approved  by  every  jpersqn^i^ 
'  tries 
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tries  them.  The  rollers  will  be  found  of  great  service 
where  capstans  of  the  commort  form  ar^  used,  and  in 
that  case  the  stantion  of  the  roller  should  not  be  so  high 
as  the  one  fitted  in  the  Argo,  but  just  of  sufficient  length 
to  allow  the  toller  to  traverse  clear  of  the  deck,  which 
would  give  more  room  for  the  turns  of  the  messenger 
round  the  capstan  j  and  make  the  support  of  the  roller 
greater.  But  the  expense,  and  occasion  for  them,  will 
be  totally  avoided  by  the  trifling'  alteration  being  made 
in  the  capstans.  » 

I  am,  &c, 

(Signed) ,  Benjamin  Hallowelu 
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Experiments  on  the  Cause  of  the  Coagtilahilitjf  of  sapmom 
ceous  Solutions^  and  Inddcation  of  a  Method  of  dUccverifi^ 
the  Quality  of  Soap.    By  31.  Vebbert, 

From  Van  Mons'  Journal  de  Chimie, 

JNOTHING  is  frequently  more  difficult  than  to  dis- 
cover, by  sight,  the  quality  of  white  soap,  as  this  sub- 
stance may  be  coniposed  of  very  different  ingredients, 
und  still  preserve  the  same  exterior  appearances. 

A  research  which  I  made  into  the  nature  and  qualities 
of  soap,  furnished  me  with  ^i  method  of  distinguishing 
the  nature  of  the  elements  composing  that  substance. 
The  following  are  some  of  the  experiments  that  led  me 
to  this^result. 

.In  a  preceding  experiment,  intending  to  dissolve  one 
part  of  white  soap,  which  appealed  to  be  of  good  quA- 
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Jity,  in  eigUt  parts  of  spirit  oS  wine,  at  26^  of  Bauoi^, 
instead  of  a  limpid  solution  I  obtained  an  opaque  llquoiry 
i^sembling  j^Uy  when  cold.  A  more  perfect  solution  was 
Bot  efiected  by  64  parts  of  fresh  spirit,  which  I  added  to 
^.  A  similav  solution  was  produced  by  the  same  soap 
.with  alcohol^  cojqfii^on  spirits  of  wine  and  water.  One 
jpartpf  ibi«  jelly  communicated  its  character  to  foiir  oi^ 
j^ve  .parts  of  the  ^urit  of  soap.  This  jelly  was  rendered 
iUmpid  by  heat :  I  suUnittod  it  to  distillation  in  a  glass 
retort,  an^  obtained  athick  greasy  residuuD^,  soluble  ii^ 
water,  but  not  transparent,  ' 

Oxysulphuric  acid  diluted  with  water  and  other  oxy-^ 
genated  acids,  separated  from  the  jelly  a  greasy  dirty 
matter,  which  stuck  to  the  fingers.  It  is  well  known 
that  oxygenated  acids  s^iarate  th#  oil  in  k&  n^ufal 
5tate  from  soaps  that  have  been  properly  prepared. 
Having  pvosecuted  this  labour  no  farther  at  the  time, 
I  resolved  to  resuine  it,  by  endeavouring  to  discover^ 
by  synthetical  vesearches^^  the  compoeitioQ  of  this  ge-* 
latinous  soap, 

1.  I  madie  a  soap  by  uniting,   by  tritumtion  in  a' 
glass  mortar,  two  parts  of  olive  oil  to  one  part  of  cans* 
tic  aUkaline  Igy,  qewly  prepared.     Thfe  soap  w^  very 
|>erfect. 

2.  To  ascertain  whether  an  incorpor^i^a  of  starch 
might  not  perhaps  have  been  the  cause  of  the  formaitioA 
of  the  jelly,  I  mix^d  one  part  of  that  substance  in  pow- 
der with  six  parts  of  the  soap  just  described,  bdE<9r«  it 
ftcquired  ?i  consistence :  but  a  wfupm  solutioa  of  this  so»p 

.  IB  spirits  of  wine  precipitated  the  stajoh. 

3t  I  incorporated  with  one  part  of  ley  two  parts  of 
ineked  tallow  and  oae-lburth  part  of  stai*ch.  In  the  space 
pi  t^wo  (»r  three  houEs  it  formed  an  jsxtremely  hard  9e9p» 

.      .  vbi^h 
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which .  produced  a  jelly  with  spirits  of  wioe  and  yrjiter. 
Thid  j^^y*  "with  the  last-mentioned  liquid,  in  the  pro- 
'|)ortion  of  one-eightih  was  opaque  ;*  "with  one-fourth  it 
formed  an  apparently  excellent  soap  :  fifteen  parts,  di% 
solved  in  eight  parts  of  water,  communicated  the  gela- 
tinous consistence  to  120  parts  of  spirits  of  wine.  An 
{iqueous  solution  of  this  soap  from  tallow  was  milky,  like 

* 

an  emulsion. 

4.  1  made  the  soap  (No*  3)  without  adding  starch.  Th6 
{produce  was  the  same,  but  the  jelly  which  it  formed  had 
less  consistence. 

5.  Ley  and  grease  combined  in  the  proportion  of  one 
to  two  yielded  a  Very  white  and  hard  soap,  which  rectified 
spirits  of  wine  dissolved  when  warm,  by  separating^ 
from  it  some  flakes  of  a  whitish  matter,  but  the  solution 
of  which  assumed  the  character  of  jelly  when  cold.  Its 
aqueous  jelly  was  however  less  firm,  and  a  solution  of  it 

.  hot  so  white  as  with  the  soap  made  of  tallow. 

These  different  results  confirm  what  Struve  had  be- 
fore hinted  relative  to  the  cause  of  the  congelation  of  sa- 
ponaceous solutions.  In  Srpirits  of  wine  they  furnish  a 
certain  re-agent  for  ascertaining  the  quality  of  a. soap  by 
pointing  out  the  oily  or  sebaceous  nature  of  the  fat  sub- 
stance of  which  it  is  composed.  I  have  likewise  ob^ 
served  that  soap  made  of  tallow  requires,  for  con- 
gealing,  twice  as  much  spirits  of  wine  as  that  made  of 
grease* 
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Multitude  of  plants,  as  the  crofon  sehiferum^  the  io* 
mex  sMfera^  of  Loureiro^  the  poplar,  the  alder,  the  pine, 
yield  by  decoction  a  concrete,  inflammable  ibatter,  more 
or  less  resembling  tallow  or  wax  ;  that  is  to  say,  a  fixed 
oil,  saturated  with  oxygen.  The  light  down,  which  is 
called  the  flower  of  fruits,  and  which  silvers  the  siu^ce 
of  plumbs  and  other  smooth-skinned  fruits,  is  wax,  as 
l^f .  Proust  has  demonstrated.  But  tlic  tree  which  aflfords 
this  substance  in  the  greatest  abundance,  that  which  on 
more  than  one  account  deserves  the  attention  of  agricul- 
turists, chemists,  physicians,  and  commercial  men,  is 
tlie  myrica  cerifera,  or  wax-tree. 

We  find  iA  the  History  of  the  Academy  of  Sciences  for 
the  years  1722,  and  1725,  that  M.  Alexandre,  a  surgeon, 
and  correspondent  of  M.  Mairan's,  had  observed  in  Loui- 
siana, a  tree  of  the  height  of  a  chetry-tree,  having  the 
appearance  of  a  myrtle  and  nearly  the  same  smell,  bear- 
ing a  berry  of  the  size  of  coriander  seed.  These  berries, 
of  an  ash-grey  colour,  contained,  he  said,  a  small,  hard, 
round  kernel,  covered  with  a  glossy  wax,  which  is  sepa- 
rated by  boiling  the  berries  in  water.  This  wax  is  ^rier 
and  more  friable  than  the  common  wax.  The  natives  of 
the  country  make  Candles  of  it.  M.  Alexandre  added, 
**this  berry  is  commonly  charged  with  a  beautiful  lake 
colour,  and  stains  the  fingers  if  merely  squeezed  between 
them,  but  only  at  a  particular  time  of  the  year." 

M.  Alexandre  likewise  discovered,  that  the  liquor  in 
,uJUich  the  berries  tovQ  been  boiled,  when  poured  away^  and 

evaporated 
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jfeTaporated  to  the  consistence  of  an  extract,  having  pre- 
viously skimmed  ofF  the  wax,  was  capable  of  stoppings 
jthe  most  violent  dysenteries. 

The  useful  properties  belonging  to  this  tree  should  in- 
duce scientiiSc  men  to  make  enquiries,,  for  the  purpose  oi 
discovering  what  varieties  there  are  of  this  vegetable,  and 
what  care  is  requisite  for  its  cultivation.  It  appears  to 
have  been  considered  for  a  long  time  as  merely  an  ob- 
ject of  curiosity. 

Linnaeus,  in  his  System  of  Vegetables,  mentions  only 
the  Virginia  wax-tree,  nij/rica  cerifera,  with  lanceolated^ 
or  rather  dentated  leaves,  with  a  stem  Uke  a  tree. 

I  wrote  to  M.  Ventenat,  requesting  him  to  inform  me, 
whether  there  are  several  species  of  it :  he  was  so  oblig- 
ing a^  to  answer  me,  that  Ay  ton  distinguished  two, 
namely ;  ,    , 

1 .  The  myrica  cerifera  angustifoliaj  which  is  a  native 
iof  Louisiana.  This  is  a  delicate  tree,  is  reared  with  dif- 
ficulty in  our  green-houses :  its  seed  is  smaller  than  that 
df  the  other. 

2.  The  mx/rica  cerifera  latifolia^  which  grows  in  Pen- 
sylvania,  Carolina,  and  Virginia.  It  is  not  so  high  as 
the  other,  and  thrives  perfectly  well  in  France. 

Both  of  these  myricae  are  cultivated  in  the  Museum 
of  Plants,  and  in  the  garden  of  Messrs.  Cels  and  Lemo- 
nier.  M.  Michault  admits  a  third  species  of  myrica  ceri- 
fera,«»  which  he  calls  dwarf  wajc-tree.  M.  Ventenat  thinks 
that  wax  may  be  obtained  from  all  the  myricae. 

The  authors  who  have  treated  of  these  trees  at  some 
length  are,  Marshall,  translated  by  Leserme,  Lepage, 
Duprat,  and  Toscan,  librarian^  of  the  Museum  of  Natu- 
ral History.  A  memoir  inserted  by  the  latter  in  his  work 
entitled,  UAvii  de  la  Nature,  describes  the  manner  ia 
which  the  vegetable  wax  is  obtained  in  the  colonies. 

*/  Towards 
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^*  Towatds  the  tsnd  tjf  Huttimu,**  says  he,  **  when  th* 
terries  are  ripe,  a  man  quits  his  house,  with  his  family^ 
and  betakes  himself  to  some  isknd  of  spot  on  the  sea 
tM>a9t^  "where  the  ^rax  ttees  grow  in  abundance.  He 
earries  with  him  pots  for  boiling  the  berries,  and  a  hatclret 
for  bciWing  a  cabin  to  shelter  him  daring  his  residence 
there,  which  usually  continues  three  or  four  weeks ; 
be  then  fells  trees,  and  construct*  a  hut,  xvhikt  his 
children  gather  the  bei'riesi  A  tree,  tolerably  produd-* 
lire^  yields  about  seven  pounds.  When  a  suflScient  quan-» 
tity  df' berries  is  collected,  the  family  employs  itself  in 
extracting  the  wax*  A  certain  portion  of  the  berries  is 
jWit  into  the  pot,  and  a  suflficient  quantity  of  water  is 
poured  On  them,  imtil  it  rises  about  six  inches  above 
them.  The  whole  is  boiled,  and  the  berries  are  stirred 
and  pressed,  from  time  to  time,  against  the  sides  of  thfe 
-ressels,  that  the  wax  may  be  the  more  easily  detached. 
Soon  after  it  is  seen  floating  on  the  surface  in  the  form  of 
grease j^  which  is  collected  with  a  spoon,  and  is  strained 
through  a  coarse  cloth,  to  separate  any  impurities  that 
may  be  mixed  with  it.  When  no  more  wax  is  detached, 
lihe  berries  are  taken  out  with  a  ladle,  aed  fresh  ones  are 
jput  into  the  same  water  ;  observing  to  renew  it  entirely 
sk  the  second  or  third  time,  and  even  to  add  boiling 
water  in  proportion  as  it  evaporates,  that  the  operatiorv 
may  not  be  impcfied.  When  a  certain  quantity  of  was 
has  been  thus  collected,  it  i«  put  to  drain  on  a  piece  of 
linen,  in  order  to  separate  from  it  the  water  with  which 
it  is  still  mixed.  It  is  then  dried  and  melted,  strained  a 
second  time,  to  render  it  perfectly  pure,  and  is  mado 
intoeakes.  Four  pounds  of  berries  yield  about  a  pound 
of  wax.  That  which  is  first  detached  is  generally  yellow ; 
but  in  the  latter  boilings,  the  j^ellicle  with  which  the' 
gtone  of  the  berrj*  is  covered  gives  it  a  green  tinge.'* 

Kaloif 
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Kalm^  tbe  traveQter,  in  speaking  <tf  vegetable  wbx, 
says,  that  in  the  ipouutry  where  the  wax  tree  grows,  thej 
Baake  excellent  sogip  of  it,  whiph  w^gtshes  liaen  exquisitely 
white. 

Such  wai3  the  knowledge  we  possessed  of  the  ^3nric9, 
or  at  least  no  other  observation  had  been  p,ublisb^<J  rela- 
tive to  it,  to  my  knowledge ,  when  a  naturalist  gave  me 
half  a  kijo-graipwie  of  the  vegetable  wax  of  Louisiana, 
I  was  Curious  to  niake  a  comparative  ^n^lysis  with  it  aiQ4 
4)ees  wax :  but  before  I  undertook  it,  I  visbe^  to  niake 
myself  acquainted  with  the  tree  and  berry  rf  th^  nayrica. 
1  saw  that  precious  vegetable  in  th^  Garden  of  Plants,  an4 
I  wrote  tQ  M,  Deshnyes,  ^.  studious  ??otanist,  who  prose^ 
icutes  the  culture  of  the  ??y/ncfl  JPen^hanicey  at  Bam**. 
'  boutUet,  re(|uesting  him  to  give  «ie  soai^e  details  coBcem-r 
ing  it ;  be  had  the  complaas^nce  to  answer  me,  and  to 
s^d  me  SQUA^  if  t)#  l^^rms,  wbic;h  {  iounediately  ex* 
junioed. 

This  berry  is  about  th^  siz^  of  a  pepper  corn ;  its  sur-? 
face  when  ripe  and  fresh  is  white,  having  small  black  as- 
perities, %vhich  giv^  it  ^  wrinkled  appearance.    When 
irubbed  in  the  hands,  it  makes  them  greasy  and  unctuous^ 
If  one  of  th^se  small  bejrries  is  rubbed  hard  a  matter  is 
>heUed  off,  apparently  pf  a  starchy  tia^tuee,  and  mixed 
with  small  round  browQ.  grains  lik^  line   gun-powder. 
The  $tDne,  which  is  left  bare,  has  a  v^ry  tbick  ligneous 
shell,  and  pontaius  a  kernel  of  the  dipQtyledou  kiod.     By 
yubblng  a  handful  Qf  the  berries  on  9,  hair  sieve,  I  bav^ 
obtained  a  grey  dust,  ill  wluch  the  ey«  can  distinguish, 
without  the*  assistance  of  a  magnifier,  the  smaU  brown 
grains  above  mentioned  in  the  midst  of  a  white  powder. 

I  put  this  dust  ijato  alcohcJ,  which,  with  a  gentle  heat, 
dissolved  aft  the  white  part,  and  left  the  black  pov'det 
wfeph  I  9olle$:ted  separate.    Water,  poured  Qn  tbi*  scJu- 
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don  with  alcohol,  formed  a  precipitate,  that  rose  an() 
floated  on  the  surface.  T  mehed  it  and  obtained  a  yellow- 
ish wa^,  similar  to  that  from  Louisiai^,  which  had  been 
sent  me.  This  experiment  is  a  sufficient  proof  that  tlie 
wax  of  the  myric^  is  the  white  gritty  matter  that  en- 
velops the  berry.  ♦ 

The  black  powder  which  I  had  separated  appeared  to 
mc  to  contain  a  colouring  principle  ;  and  I  was  in  hopes 
of  discovering  in  it  the  beautiful  lake  mentioned  by  M, 
AJexandre.  Under  this  idea,  I  triturated  this  powder^ 
^nd  boiled  it  in  a  solution  of  acid  sulphat  of  alumine  ;  I 
was  greatly  astonished  upon  obtaining  a  liqpor  scarcely 
coloured  at  all,  and  in  which  the  alumine  precipitated  by 
en  alkali  wa^  only  slightly  tinged. 

I  took  another  part  of  this  black  trituratejd  powder  and 
put  it  to  steep  in  akol^ol.  I  soon  obtai^red  a  dye  of  ^h© 
colour  of  wine  lees ;  I  heated  it.  aud  it  became  as  red  a^  » 
strong  quinquina  or  cachou  liquor.  This  result  m^de  »e 
imagine,  that  the  colouring  principle  was  resinous ;  but 
^pon  adding  water  I  saw  no  signs  of  a  precipitate. 

I  poured  into  this  liquor  water  charged  with  sulphate 
of  alumine  ;  a  slight  precipitation  ensued.  A  solution  of 
sjilphat  of  iron  instantly  turned  it  into  ink. 

What  then  is  this  colouring  astringent  principle,  which 
is  soluble  only  in  alcohol,  is  not  precipitated  by  water^ 
and  has  so  little  attraction  for  alumine?  To  ^scover 
this  would  require  a  series  of  experiments,  which  the 
want  of  materials  prevented  me  from  undertakings  The 
astringent  matter,  noticed  by  M .  Alexandre,  musfe  exist  in: 
the  decoction  of  the  whole  berries.  To  ascertain  this 
fact,  I  boiled  some  berries  in  a  silver  sauce-pan,  the  de- 
coction, on  which  floated  a  small  quantity  of  wax,  was  of 
a  greenish  colour  ;  its  taste  was  slightly  astringent,  apd 
it  precipitated  fer/rugino us  solutions,  of  a  black  •  colour. 

I  heated 
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I  heated  it  in  a  very  clean  iron  vessel,  and  it  qiiickly 
.  turned  black.  To  discover  whether  this  property  was 
owing  to  the  gallic  acid  alone,  or  to  the  tanning  princi- 
ple, I  niixed  a  small  quantity  of  the  decoction  with  a  so- 
lution of  glue,  and  no  precipitate  was  fornicki. 

It  is  therefore  to  the  considerable  quantity  of  gallic  acid 
contained  by  the  berries  of  the  myrica  that  the  property-  of 
curing  dysenteries  which  its  extract  possesses,  is  owing. 
On  this  account,  I  think,  that  the  leaves  and  bark  of  thd 
tree  would  furnish  an  extract  still  more  astringent  than 
the  berries. 

The  examination  of  the  wax  presents  more  intei*esting 
results. 

Whether  this  wax  be  extracted  by  the  decoction  of  the 
berries,  or  by  the  solution  of  the  white  dust  in  alcoholy 
precipitated  by  water,  this  melted  wax  is  always  of  a 
yellow  colour,  ^inclining  to   green.      Its  consistence   is 
harder  thaa  that  of  bees  wax,  it  is  dry,  so  friable  as  to 
be  reduced  to  a  powder  ;    in  short,  it  is  evidently  more 
highly  oxygenated  than  the  ^vax  prepared  by  bees.     Can- 
dles made  with  the  wax  of  the  myrica  give  a  white  flame, 
a  clear  light,  no  smoke,  do  not  run,  and  exhale,  if  fresh, 
a  balsamic  odor,  which  the  inhabitants  of  Louisiana  con- 
sider extremely  salubrious  for-  the  sick.     When  distilled 
in  a  retort,  this  wax  passes-over  in  great  part  like  buttex. 
That  portion  Is  whiter  than  it  was ;   but  it  lo3es  its  con- 
sistence and  has  only  tbac  of  tallow.     Another  portion  is 
decomposed,  furnishes  a  small  quantity  of  Water,  sebacic* 
acid  and  empyreumatic  oil.     Much  carbonated  hydrogen 
gas  and  carbonic  acid  gas  is  disengaged  ;  a  black  bitUiaen, 
resembling  charcoal,  is  left  in  the  retort*     Commoiirv^&TC 
acts  in  the  same  manner  in  .distillatioti. 

I  have  said  above  that  alcohol  dissolved  the- wax  of' the- 
myrica  -,  but  ether  dissolves  it  much  better,  and  it  sepa- 
Vol..  II. — Second  Sei^ijes.  T  rat«# 
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rates  itself  in  the  form  of  stalagmites  in  the  evaporation  of 
the  liquid.  Neither  the  one  nor  the  other  takes  away  its 
colour.  If  this  wax  is  boiled  in  weak  sulphuric  acid,  it 
becomes  rather  whiter ;  but  there  is  no  perceptible  com- 
bination of  the  acid  witli  it.  Yellow  bees  wax,  treated 
ill  the  same  ^'ay,  does  not  change  its  colour. 

Oxygenated  muriatic  acid  perfectly  bleaches  both  kinds 
tof  wax.  Vegetable  wax,  however,  retains  its  colouc 
vith  most  obstinacy. 

Vegetable  wax  dissolves  in  ammoniac :  the  solution  as^ 
sumes  a  brown  colour ;  part  of  th«  wax  turns  to  soap. 
Volatile  alkali  has  much  less  action  on  bees'  wax.  Both 
kinds  of  wax  stirred  violently  in  a  boiling  solution  of 
Rustic  pot-ash  become  white  and  form  a  real  soap,  as 
Kalm  the  traveller  has  observed. 

The  whiteness  which  the  wax  acquires  in  this  saponin 
fication  is  not  a  new  phenomenon.  M.'  Chaptal,  in  his 
process  for  bleaching  by  the  vapour  of  alkaline  leys,  bas 
proved  that  the  colouring  matter  of  vegetables^  yields  to 
the  action  of  alkalis.  Some  chemists  attribute  this  effect 
to  the  direct  combination  of  soda  or  pot-ash  with  the  co- 
loured extractive  part ;  a  combination  which  brings  it  into 
nearly  a  saponaceous  state  and  renders  it  soluble. 

I  imagine  that,  in  this  operation,  the  alkali  exercises 
on  the  oil  or  ou  the  wax  a  double  attraction,  at  first;  di- 
rect with  the  constituent  principles  of  the  oil,  afterwards 
predisposing  and  favouring  the  combination  of  the  at- 
laospheric  oxygeh  with  oil  or  wax.  1  know  not  whether 
apy  p^i:son  had  the  idea  before  nae,  but  it  was  given  me 
by  tbe  observation  of  whatpasses  in  the  decomposition  of 
soap  by  an  acid  :  the  oil  is  always  concrete  and  mor9 
oxygenated  than  it  was  before.  It  would  be  interesting 
for  the  theory  of  chemistry  to  make  soap  if  possible  in  a 
V^Iqsc  apparatus,  in  which  the  air  might  be  examined  after 

the 
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die  .experiment,  or  in  the  cJiflPerent  gases  which  contain 
no  oxygen. 

In  decomposing  the  soap  of  myrica,  a  white  wax  i^ 
obtained,  but  in  a  particular  state  wl^ich  does  not  admit 
of  its  being  employed  for  our  purposes. 

Litharge  or  semi-vitreous  oxyd  of  lead  dissolves  very 
well  in  melted  Louisiana  wax ;  it  forms  a  very  hard  mass, 
but  the  consistence  of  which  may  be  diminished  at  plea-^ 
sure  by  the  addition  of  a  sftiall  quantity  of  oil.  If,  'd$ 
there  is  reason  to  suppose,  the  wax  of  the  myrica  retains 
a  portion  of  the  astringent  principle  obtained  by  the  de- 
coction  of,  the  berries,  the  physicians  will  perhaps  dis* 
cover  useful  properties  in  topical  applications  composed 
of  this  wax- 

Upon  a  retrospect  of  the  preceding  facts  it  will  appear 
tibat  the  myrica  may  be  rendered  extremely  useful  to  the 
arts*  The  wax  "which  it  yields  is  in  sufficient  quantity  to 
compensate  amply  the  care  and  expence  of  cultivation, 
since  a  tree  in  full  bearing  produces  6  or  7  lbs.  of  berries, 
from  which  naay  be  extracted  a  fourth  of  that  weight  of 
wax  This  wax  is  of  a  quality  superior  to  that  of  bees' 
wax. 

The  astringent  principle  of  the  myrica,  extracted  on  ^ 
large  scale,  might  be  very  useful  either  in  medicine  or 
the  arts :  it  might,  in  some  measure,  be  substituted  in^ 
stead  of  the  gall-nuts,  in  dye-houses,  in  the  manufacture 
of  ha.ts,  and  even  in  tanning  certain  kinds  of  leather. 
The  colouring  principle  appears  sufficiently  solid  to  de- 
serve  some  attention ;  and,  if  it  be  true  that  a  beautiful 
lake  has  been  made  from  it  in  Louisiana,  why  cannot  we 
likewise  succeed  in  rendering  it  useful  for  painting  ?  And 
when  this  wax  becomes  so  t^pmmpn  as  to  be  sold  at  a  low 
price,  of  what  advantage  will  it  not  be  for  making 
soapi 
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The  art  of  bleaching  this  wax  requires  a  more  perfect 
investigation  for  operating  on  a  large  scale  and  with 
ceconomy.  Two  agents  offer  themselves  to  manufac- 
turers :  sulphuric  acid  and  oxygenated  muriatic  acid . 
But,  as  the  wax  does  not  sink  in  those  liquids,  means 
must  be  emphr  ed  for  increasing  the  contact,  either  by 
putting  the  wax  in  shdvings  and  sprinklifig  it  with  oxy- 
genp-ted  muriatic  acid,  or  by  inclosing  it  in  the  same  en- 
velop inf  casks  through  which  oxygenated  muriatic  gas 
may  be  passed. 

I  shall  propose  a  third  which  promises  a  more  expe- 
ditious effect.  The  wax,  divided  into  very  small  pieces, 
is  laid  in  strata  in  a  cask,  together  with  muriate  nf  lime : 
they  are  thus  disposed  layer  by  layer,  and  left  some  time 
in  contact  in  a  dry  state.  The  salt  is  afterwards  de- 
composed with  water  acidulated  with'  sulphuric  acid; 
taking  care  to  pour  on  the  water  at  different  intervals, 
till  no  more  muriatic  gas  be  perceptibly  disengaged: 
theft  a  considerable  quantity  of  water  must  be  added, 
?ind  the  mixture  must  be  stirred  with  a  stick.  In  stand- 
ing the  insoluble  sulphur  of  lime  is  precipitated,  and  the 
bleached  wax  floats  on  the  surface.  It  is  then  washed 
and  melted  in  a  balnea  marise. 

I  shall  conclude  this  memoir  ^'ith  some  notices  relative 

to  the  cultivation  of  the  myrica  Pbisx/hanica.     M.  Des- 

hayes,    to  whom  I  am  indebted  for  the  opportunity  of 

making  my  experiments,  has  for  severd  years  turned  his 

attention  to  the  wax-tree  at  Rambouillet.     He  writes  me 

'   ••  .       -  "  . 

as  follows  on  this  subject, 

"  The  myrica  latifolia  (Ayton)  is  perfectly  at  home 

here  ;    the  soil,  which  is  a  sandy  and   blackish  loam,  is 

exactly  adapted  to  it :    we  have  here  1 6  productive  wax- ' 

trees.     Their  height  is  4,  '5,  and  6   feet.      There  is  on^ 

miile  tree  of  7  feet.      The  berries  are  abundant  almost 

.  '    '  '  every 
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every  year ;  I  say  almost,  because  in  some  year's  there  is 
a  failure.  In  general  they  are  very  fine  in  the  English 
part  of  the  garden  which  is  allotted  to  these  plants. 

"Their  culture  requires  no  particular  attention.  The 
numerous  shoots  from  the  foot  of  the  large  trees  are  every 
year  taken  off  and  planted  in  some  other  place  at  the 
distance  of  a  metre  from  each  other." 

The  bferries  may  be  sown  in  spring  in  beds,  and  after- 
wards transplanted  ;  but  this  method  is  the  longest.  The 
myrica  ^vill  thrive  every  where  in  a  light  and  rather 
humid  soil.  How  many  provinces  are  there  into  which 
this  useful  branch  of  agriculture  might  be  introduced, 
and  where  lands  almost  totally  waste  might  be  turned  to 
advantage  ! 

What  benefits  may  not  agriculture  in  general  expect 
from  such  an  acquisition,  since  the  myrica  has  long  flou- 
rished even  in  the  arid  sands  of  Prussia ! 
.  The  French  government  has  already  given  encourage- 
ment to  this  branch  of  industry  by  ordering  plantations 
of  the  myrica.  At  Orleans  and  at  Rambouillet  there  are 
two  shrubberies  of  wax-trees,  containing  above  400 
plants.  Too  much  publicity  cannot  be  given  to  circum- 
stances like  these  ;  nothing  is  more  tardily  propagated 
than  useftil  plants.  A  sterile  but  picturesque  tree,  an 
agreeable  flower,  are  soon  adopted  by  feshion.-  They 
ornament  the  paterres  of  our  modern  LucuUuses,  and 
the  apartments  of  our  Phrynes,' whilst  the  indefatigable 
friends  of  agriculture  vainly  attempt  to  enrich  our  fields 
with  a  new  gras«,  or  to  fill  our  granaries  trith  nourislring 
vegetable  productions. 
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Nao  Method  of  expeditiousbf  obtaining  Nitric  £tker  hj 
Distillation  without  external  Heat. 

By  M.  Brugnat£lli% 

■ 

From  the  Annali  di  Chimica. 

XNTO  a  tubulated  retort  is  introduced  one  ounce  of 
^ugar,  and  two  ounces  of  pure  alcohol  are  poured  upon  it. 
To  the  retort  is  adapted  a  capacious  receiver,  envelopped 
with  a  cloth  dipped  in  cold  water,  and  the  joinings  are  $e« 
cured  with  a  single  slip  of  paper.  Upon  this  matter 
three  ounces  of  highly-concentrated  and  smoking  nitric 
acid  are  poured  through  the  tube  of  the  retort.  An  ef- 
fervescence instantly  takes  place,  the  mass  becomes 
he^ed,  the  sugar  is  dissolved,  ebullition  ensues,  and  the 
alcohol  is  etherized,  and  passes  from  the  retort  into  the 
receiver.  Thus,  in  a  little  time,  you  may  collect  in  the 
receiver  all  the  alcohol  converted  into  excellent  ether,  of 
a  light  orange  colour,  and  a  very  agreeable  smell ;  which 
does  not  turn  vegetable  blue  dyes  red,  and  acts  in  every 
respect  like  the  best  ether  from  nitric  acid. 
.  After  the  formation  of  the  ether,  a  smsill  quantity  of 
fiidrous  gas  is  disengaged  in  this  operation,  which  is  dis- 
fsovered  by  a  red  vapour,  which  spreads  thixmgh  the  ap« 
paratus.  At  this  moment  the  receiver  should  be  changed. 
In  the  retort  is  left  some  sugar,  which  n>ay  easily  be  con- 
verted into  oxalic  acid,  by  treating  it  with  a  fresh  qua&» 
tity  of  nitrie  acid. 

The  following  is  an  explafnatlon,  according  to  diy 
theory,  of  the  phenomena  which  occur  in  this  operation* 

The  thermoxygen,  which  nitric  acid,  to  the  exclusion 
of  other  acids,  which  are  simply  oxygenated,  abundantly 
contains,  is  decomposed  by  the  carbone  of  the  alcohol, 
and  disengages  itself  from  the  caloric  by  which  the  mass 

is 
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is  heated.  The  carbone  of  sugar  afterwards  continues  to 
decompose  the  thermoxygen,  and  the  whole  mass  is 
heated  to  the  degree  of  ebulhtion.  A  portion  of  the  uti- 
decomposed  thermoxygen  combines  with  the  decar- 
Wiised  alcohol,  and  forms  ether.  I  hare  proved  else- 
where, that  ether  is  only  alcohol  decarbonised  and  therm- 
oxygenated. 


tJM  ■■■■m'.H.    -J.  >M  .,.,...  ^., 


New  Observaiibns  en  the  Conversion  of  fixed  Oils  into  Wax. 

By  M.  Brugnatelli. 

From  the  Annali  di  Chimica, 

J  T  is  a  long  time  since  I  announced  that  fixed  oils  were 
susceptible  of  being  thermQxygenated  and  oxygenated, 
and  that  the  produce  they  afforded  was  different  accord- 
ing as  they  Jiad  undergone  one  or  the  other  operatibu. 
Oxygenated  fixed  oil  changes  to  an  acid^  acquires  a  pun- 
gent smell  and  an  acrid  taste,  and  remains  in  a  more  or 
less  liquid   state.     Thermoxygenated  fixed  oil  is  con- 
densed, becomes  opaque,  loses  all  smell  and  colour,  and 
approaches  to  the  nature  of  wax.     This  phenomenon  has 
not  escaped  the  modern  chemists,  but  they  thought  that 
it  took  place  only  with  certain  kinds  of  oils,  and  attri- 
buted both  changes,  however  dissimilar,  to  the  oxygen. 
To  decide  the  question,  I  endeavoured  to  convert  into 
wa:^  such  oils  as  are  known  to  become  rancid  when  ex-^ 
posed  to  the  air.     I  hav«j  already  announced  that  I  con- 
verted olive  oil  iiM^o  this  substance,  by  m«ans  of  water  j 
but  this  experiment  did  not  always  succeed,  on  account . 
of  the  mucilage  contained  in  the  oil,  which,  by  being  * 
carbonised  in  the  boUing  liquidj  decomposed  the  tberm- 
oicygen,  and  opposed  the  gombinatiou  of  that  principle 

with 
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-with  the  oil,  Thermoxygenated  muriatic  acid  did  not 
always  appear  to  produce  the  desired  effect  on  account 
of  the  different  quantity  of  the  mucilage  in  the  oil,  which 
was  to  be  burned.  However,  I  succeeded  in  obtain- 
ing an  invariable  result  by  proceeding  iu  tlie  following 
manner. 

On  two  parts  of  almost  rancid  olive  oil  I  poured  one 
part  of  alcohol,  which  floated  on  the  oil,  and  then  ano- 
ther part  of  nitric  acid,  which,  passing  through  the  al- 
cohol, carried  some  of  the  latter  along  with  it,  and  sunk 
to  the  bottom  of  the  vessel.  Soon  after  large  bubbles  of 
gas  disengaged  themselves  from  the  matter,  a  gradually 
increasing  effervescence  took  place,  and  the  mixture  be- 
came heated.  The  alcohol  was  converted  into  ether. 
The  oil  was  thermoxygenated ;  and  after  growing  cold, 
and  standing  undisturbed  twelve  hours,  it  was  found- 
changed  into  a  yellowish  white  substance,  coagulated  in 
a  single  mass,  insipid,  without  smell,  and  of  the  nature 
of  wax.  This  experiment,  made  publicly  in  the  school 
of  the  University,  was  several  times  repeated  with  the 
same  success.  It  should,  however,  be  observed,  that 
when  the  acid  and  the  alcohol  are  too  highly  concen- 
trated, their  action  is  so  violent  that  the  matter  flies 
out  of  the  vessel ;  but  it  is  easy  to  prevent  that  ac- 
cident. 

I  have  likewise  obtained  wax  by  covering  copper  filings 
with  oil,  and  then  pouring  on  them  nitric  acid  diluted, 
that  too  rapid  a,nd  violent  an  effervescence  might  not  be 
produced.  The  thermoxygen  as  it  is  formed  combines 
with  the  metal  and  the  oil.'  The  former  is  thcrmoxvdated, 
and  is  dissolved  in  the  nitric  acid,  and  tfie  oil  is  converted 
into  wax.     When  cold  the  matter  is  found  covered  with 

a  cake  of  wax. 
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Transactions  of  Societies  for  promoting  useful  K^iowledge. 

London. 
Soyal  Society. 

JL  HE  Society  met  for  the  first  time  iii  this  session,  on 
tht  4th  of  Noyember,  when  a  paper  on  the  humours  of 
the  eye,  by  Richard  Chenevix,  Esq.  F.  R.  S,  was  read, 

Mr.  Chenevix  has  made  his  experiments  chiefly  upon 
the  eyes  of  sheep.  He  describes  the  aqueous  humour  in 
these  eyes  as  a  clear  transparent  liquid,  of  the  specific 
graTity  of  10.€90,  water  being  taken  as  10«000,  at  60* 
Fahrenheit.  It  scarcely  alters  vegetable  blues  when  fresh* 
It  gives  ,a  slight  coagulum  by  boiling,  and  precipitates 
.tannin  and  the  nitrate  of  silver.  Mr.  Chenevix  considers 
k  as  composed  of  watelr^  albumen,  gelatine,  and  muriate 
cf  soda. 

The  crystalline  hi»nour  in  the  eye  of  the  sheep  is  of 
the  specific  gravity  of  1 1.000«  It  is  neither  acid  nor  alka- 
line. It  is  almost  wholly  soluble  in  cold  water.  It  gives 
an  abundant  precipitate  with  tannin  ;  and  is  partly  coa- 
gulated by  heat.  It  contains  no  muriate  of  soda ;  and  is 
composed,  says  Mr.  Chenevix,  of  a  larger  portion  of  al- 
bumen and  gelatine  than  the  other  humours,  and  of  a 
«maller  quantity  of  water. 

I'he  vitreous  humour,  freed  from  its  capsules,  was  of  the 
same  qoRecific  gravity  as  the  aqueous  humour ;  and  Mr. 
Chenevix  could  discover  no  difference  in  the  chemical 
composition  of  these  two  bodies.  Mr.  Fourcroy  mentions 
a  phosphate  as  contained  in  the  humourii  of  the  eye  ;  but' 
Mr.  Chenevix  could  not,  in  any  case,  detect  the  presence 
of  it,  though  he  made  use  of  delicate  tests. 

Mr.  Chenevix  had  not  an  opportunity  to  make  many 
experiments  on  the  human  eye,  but  as  far  as  his  reseaiclies 
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Ii^ve  gone,  they  show  that  the  chemical  composition  of 
the  humours  in  it  is  similar  to  that  of  the  humours  in  the 
eye  of  the  sheep.  The  specific  gravity  of  the  aqueous, 
and  vitreous  humours,  he  found  to  be  10.053,  and  that  of 
the  crystalline  10.190. 

There  is  a  remarkable  difference  between  the  ratios  <jf 
the  specific  gravities  in  the  different  humours  of  the  hu- 
man eyes,  and  in  those  of  the  humours  in  the  eye  of  the 
sheep,  as  is  evident  from  estimation.  Mr.  Chenevix  con- 
siders the  humours  of  the  eye,  9S  achromatic  in  their  ef- 
fect ;  and  conceives,  that,  in  the  human  eye,  which  is  less 
than  that  of  the  sheep,  the  smaller  density  of  the  crys- 
tuUine  humour  is  designed  by  nature  for  the  purpose  of 
preserving  the  achromatic  property. 

The  composition  of  the  humours  in  the  eyes  of  birds, 
Mr.  Chenevix  found  to  be  analogous  to  that  of  the  hu- 
mours in  the  eyes  of  sheep ;  but  what  is-  remarkable  in 
them  is,  that  the  crystalline  humour  is  of  lesa  specific 
gravity  than  the  vitreous  humour. 

No  particular  precaution  is  necessary  in  taking  the  ape-. 
cific  gravity  of  the  aqueous  and  vitreous  humours,  but  as  ' 
the  crystalline  humour  is  not  of  uniform  density  through- 
out, it  ought  to  be  preserved  entire  for  examination.  Mr. 
Chenevix  found  the  weight  of  a  very  fresh  sheep^s  crystal- 
line to  be  22  grains ;  and  its  whole  specific  gravity  as  be* 
fore  mentioned  1 1 .000.  But  on  paring  it  away  towards 
the  centre,  tiH  only  5|  grains  remained,  he  found  that  " 
their  specific  gravity  was  22. 151. 

Mr.  Chenevix  Concludes  his  paper  by  stating  that,  if  any 
just  analogies  could  be  drawn  between  the  pioperties  of 
dead  and  living  matter,  some  curious  inferences  might  be 
jobtained  concerning  the  dependence  of  the  formation  of 
the  cataract  u}:)pn  the  coagulation  of  the  albumen  in  the 
humours  of  the  eye  ;  and  he  seems  to  wish  that  some  ob- 
servations 
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servations  were  made  concerning  the  relations  of  tbis  dis-» 
ease  to  a  gouty  habit ;  as  in  this  habit  the  coagulation 
might  be  supposed  to  depend  upon  a  superabundance  of 
phosphoric  acid  in  the  secretions. 

The  Bakerian  Lecture,  by  William  Hyde  Wollaston, 
M.  D.  F.  R.  S.  was  read  on  the  llth  of  November.  It 
consisted  of  observations  on  the  quantity  of  horizontal  re- 
fraction, and  the  method  of  measuring  the  dip  at  sea. 

Dr.  Wollaston  notices  Mr.  Monge's  memoir  on  the 
'*  mirage"  observed  in  Egypt,  as  containing  facts  which 
fully  agree  with  his  own  theory  formerly  published.  From 
his  observations  on  the  degree  of  refraction  produced  by 
the  air  near  the  surfa^ce  of  the  Thames,  it  appears  that 
the  variations  derived  from  changes  of  temperature  and 
moisture  in  the  atmosphere,  are  by  no  means  easily  calcu- 
lable;  but  that  a  practical  correction  may  be  obtained, 
which  for  nautical  uses  may  supersede  the  necessity  of 
such  a  calculation.    Dr.  Wollaston  first  observed  an  image 
of  an  oar  at  a  distance  of  about  a  mile,  which  was  evi- 
dently caused  by  refraction,  and  placing  his  eye  near  the 
water,  the  lower  part  of  distant  objects  was  hidden,  as  if 
by  a  curvature  of  the  surface.     This  was  at  a  time  when 
a  continuation  of  hot  weather  had  been  succeeded  by  a 
colder  day,  and  the  water  was  sensibly  warmer  than  the 
atmosphere' above  it.     He  afterwards  procured  a  tele- 
scope, with  a  plane  speculum  placed  obliquely  before  its 
object  glass,  and  provided  with  a  micrometer,  for  mea- 
suring  the  angular  depression  of  the  image  of  a  distant 
oar,  or  other  oblique  object ;  this  was  sometimes  greatest 
when  the  object  glass  was,  within  an  inch  or  two  of  the 
water,  and  sometimes  when  at  the  height  of  a  foot  or 
two.     The  greatest  angle  observed  was  somewhat  more 
than  nine  minutes,  whea  the  air  wa^  at  50®,  and  the  water 
at  es*'  i  iu  general  the  dryness  of  the  air  lessened  the  ef- 
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feet,  probably  by  producing  evaporation,  but  sMiefimaf 
the  refraction  was  considerable  notwithstanding  the  air 
was  dry.  Dr.  WoUaston  has  observed  but  one  instance 
which  appeared  to  encourage  the  idea,  that  the  solutiou 
of  water  in  the  atmosphere  nay  diminish  its  refractive 
power. 

In  order  to  correct  the  error,  to  which  nautieal  ol>ser- 
•Nations  may  be  liable,  from  the  depression  of  the  appa^ 
rent  hofizon,  in  consequence  of  such  a  refraction,  or  fcom 
its  elevation*  in  contrary  circumstances,  and  at  the  same 
time  to  make  a  proper  correction  for  the  dip,  Dr;  Wol- 
laston  recommends,  that  the  whole  vertical  angle  between 
tiro  opposite  points  of  the  horizon  be  measured  by  the 
back  observations,  either  before  or  after  taking  an  alti- 
tude ;  and  that  half  its  excess  above  180*' be  taken  for  the 
dip:  or  if  there  be  any  doubt  respecting  the  adjustment 
of  the  instrument,  that  it  be  reversed,  so  as  to  measure 
the  angle  below  the  horizon*,  and  that  ^ne-fourth  of  the 
difference  of  the  two- angles,  thus  determined,  be  takes 
as  extremely  near  to  the  true  dip.  It  is  indeed  possible 
that  the  refraction  may  be  somewhat  diflisrent  at  different 
parts  of  the  surface,  but  Dr.  Wollaston  is  of  opinion, 
that  tills  can  rarely  happen,  except  in  the  neighbourhood 
of  landr 

.  On  the  18th  df  November,  a  paper,  by  James  SaMth- 
son,  Esq.  F.  R.  S.  on  the.  chemical  analysis  of  some  cala^ 
mines,  was  read. 

Much  uncertainty  has  hitherto  prevailed  on  the  svlgecf 
of  the  composition  of  calamines,  the  author  Was  indueecL 
to  calry  on  his  researches  by  the  hopes  of  obtaimng  a. 
more  certain  knowledge  of  these  ores  ;  and  he  considers 
bis  results  as  fully  proving  the  necessity  for  new  invest)* 
gations,  and  that  the-  opinions  which  had  been  adopted 
concerning  them  were  far  removed  from  the  truth.    Mr. 

SmithsouV 
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Sflii€hscin*8  experimetitg  were  m^de  e|Mm  foot  dH!breiie 
lands  of  calaoMine ;  the  calamine  of  Bleyberg,  that  of 
SoiR«rBetdbitre)  tbi^  of  Dert^idttte,  and  the  decthcal' 
calamine. 

The  calamoe  from  Bleybei^  was  white,  and  fasui  a  sta^- 
lactitical  form ;  its  specific  gravity  was  3,584.  It  lie-^ 
caoie  yellow  under  the  blowpipe ;  and  when  exposed  to* 
the  heat  of  the  interior  blue  flame  x\*as  gradually  dissipated. 
It  dissdived  with  efTervesc^iee  in  sulphuric  acid,  muriatic 
acid,  and  acetous  acid.  It  lost  by  heat  rather  moretiiaa 
i  of  its  weiglrt.  It  affonded  oxide  of  zinc,  carbonic  acid, 
and  water,  in  the  proportion  of  714,  13S,  and  151 ;  there 
was  beridesfouadin  k  a  minute  portion  of  the  carboRate» 
of  lead  and  lime ;  but  these,  the  author  considet s  as  acei- 
dentally  mixed  with  the  ore,  and  not  in  combination  with 
the  other  ingredients. 

The  calamine  from  Somersetshire  was  of  a  mamillated 
ibrm.  Its  colour  was  brown  extemaUy,  and  greenish  yel- 
low internally :  its  specific  gravity  was  4,33€.  It  dissolved 
in  svdphuric  acid,  with  eSbfvesceace :  and  when  analysed, 
by  means  of  reagents^  afforded  in  IdoO  parts,  352  of 
carbonic  aeid>  and  648  of  oxide  of  kint. 

The  Derbyshire  calamine  was  in  small  crystals,  of  a 
pale  yellow  colour:  their  specific  gravity  was  4,S13» 
When  analyzed,  by  solution  in  sulphuric  at4d,  and  the 
action  of  heat,  1000  parts  of  them  were  found  to  contain, 
of  caibonic  acid  348,  of  cwride  of  zinc  652. 

The  electrical  calamine,  which  Mr.  Smithson  examined, 
was  from  Regbania,  in  Hungary,  It  was  Jn  the  form  of 
regular  crystals;  the  specific  gravity  of  which  was  5.434- 
They  became  electrical  by  heat :  and  when  exposed  to 
the  flame  of  the  blowpipe,  decrepitated,  and  «ho«e  with  k 
green  light.  The  electrical  calamine  differs  mateiially  in 
composUion  from  the  other  specimens,  in  being  formed 

chiefly 
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chiefly  of  quartz  and  o±ide  of  zinc^  whichi  according  to  . 
the  author,  ar,e  in  chemical  union.     1000  parts  of  it  gave. 
250  parts  of  quartz,  683  of  oxide  of  zinc,  and  44  of  v/9>Ux  ; 
the  loss  being  23  parts.  , 

From  bis  series  of  experiments  on  the  calcines,  Aft- 
Smithspn  has  been  able  to  deduce,  with  a  considerable 
degree  of  acuracy,  the  composition  of  sulphate  of  z;inc  ;  > 
which,  when  free  from  combined  water,  he  considers  as  * 
composed  of  equal  parts  of  sulphuric  acid,  and  oxide  of 
zinc. 

In  reasoning  generally  upon  the  constitution  of  the  salts 
of  zinc,  Mr.  Smithson  offers  some  new  observations  in  re- 
lation to  afEnity  ;  and  he  thinks  that  the  proximate  con« 
stituent  parts  of  bodies  are  not  absolutely  ti^aV^^i  iu  the  re^* 
mote  relations  to  each  other,  usually  indicated  by  analyses, 
but  that  they  are  universally  very  considerable. parts  of 
the  compound,  probably  seldom  less  than  .2.  He  applies 
this  theory  in  accounting  for  the  presence  of  water  in  the 
calamine  of  Bleyberg,  in  which  there  is  not  sufficient  car- 
bohic  acid  to  saturate  the  oxide  of  zinc  ;  and  he  considers 
this  ore,  as  probably  composed  of  a  peculiar  combination 
of  water  with  the  oxide  of  zinc,  which  he  names  hydrate, 
of  zinc,  and  of  carbonate  of  zinc,  to  each  other,  in  the 
,  proportions  of  3  to  2.  ,     ^  .      . 

All  the  calamines,  when  long  exposed  to  the  heat  of  the 
blowpipe,  are  dissipated,  with  the  production  of  white; 
flowers.  This  circumstance,  the  author  thinks,  ought  not 
to  be  attributed  to  an  immediate  volatilization  of  the  o^de 
of  zinc;  but  rather  to  the  deoxidation  of  this  substance^ 
by  the  charcoal  and  combustible  matter  of  the  flame,  and 
the  consequent  immediate  sublimation  and  combustion  of 
the.  metallic  zinc :  to  which  combustion,  the  phospho- 
rescence of  calamines  under  the  blowpipe  may  be  owing.  - 
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The  fibrous  form  of  the  flowers  of  zinc,  produced 
during  the '  action  of  the  blowpipe  upon  calamine,  Mr, 
Smithson  attributes  to  the  crystallization  taking  place 
during  theif  mechanical  suspension  in  the  air :  and  he 
-thinks  that  the  fluid  state  is  not  at  all  necessary  to  the 
production  of  crystals ;  and  that  the  only  requisite  for 
this  operation  is  a  freedom  of  motion  in  the  masses  which 
tend  to  unite,  allowing  them  to  obey  that  sort  of  polarity 
which  occasion^  thorn  to  present  to  each  other  the  parts 
adapted  to  mutual  union. 

Smithfield  Cattle  and  Sheep  Society. 

Friday  morning,  Dec.  10,  the  Stewards  and  Judges  of 
this  laudable  Institution  met  at  Mr.  Wooton's  Livery 
Stable-yard,  Smithfield  market,  and  minutely  examined 
the  several  Oxen,  Cows,  Sheep,  and  Hogs,  which  had 
been  sent  in  fropi  difiierent  parts  of  England.  A  little 
after  one  o'clock  the  Judges  returned,  and  affixed  up  a 
paper  against  each  of  the  successful  animals,  specifying 
the  particular  prize  it  had  obtained,  and  the  name  of  its 
owner.     The  premiums  were  as  follow  : 

Class  L  For  beasts  fed  on  any  kind  of  food  except 
Corn,  but  not  to  have  had  cake  before  1802. — 1st  prize, 
to  the  Owner  of  tl;ie  best  Ox  or  Steer  of  the  weight  of 
160  stone  or  upwards,  25  guineas.  This  Ivas  adjudged  to 
Mr.  Westcar's  Hereford  black  Ox — ^a  very  large  and  line 
one. — -^A  prize,  to  the  owner  of  the  next  best  Ox  or  Steer 
of  that  weight,  1 3  guineas.  This  was  adjudged  to  the 
Duke  of  Bedford's  Hereford  largie  dark  red-coloured  Ox. 

n.  For  Beasts  fed  without  cake  or  corn — 1st  prize,  to 
the  owner  of  the  best  Ox  or  Steer,  of  the  weight  of  100 
stone  or  upwards,  25  guineas  ;  this  was  adjudged  to  Mr. 
Westcar's  Hereford  large  lightish  red  Ox. — 2d  prize,  to 
the  owner  of  the  next  best  Ox  or  Steer,  of  that  weight. 
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15  guineas.    This  wsaf  wijudged  to  Mr.   Lwidt^  Lan^ 
casbire  red  Ox« 

III.  For  beasts  fed  without  cake  or  com — 1st  prixe^  to 
the  owner  of  the  best  Ox  or  Steer,  uader  the  weight  of 
100  stone,  15  guineas.  Th>s  was  adjudged  to  the  Duke 
of  Bedford's  French  small  cream-coloured  Ox,  there 
b^ng  no  competitor  .---2d  prize^  to  the  owner  of  the  ae^t 
best  Ox  or  Steer,  under  that  weight,  10  guineaa.  For 
this  prize  BO  Ox  was  oS^^. 

IV.  For  Cows  that  have  had  three  calves  at  l^st,  and 
bare  calved  in  ISOl  or  1802— 1st  Prize,  to  the  owner  of 
the  best  fat  Cow,  15  guineas.  This  was  adjudged  to  the  - 
Bake  oi  Bedford^s  Devonshire  small  dark  red  Cow,  there 
being  no  ccHopetitor. — 2d  prize,  to  the  owner  of  the 
next  best  Cow,  10  guineas.  For  this  prise  no  Cow  was^ 
ofTered* 

y.  For  long-wooUed  Wether  Sheepi  fed  without  com 
or  cake^— 1st  prize,  to  the  owner  of  (he  best  pen  <^  S 
two-years  old  long-wooUed  Wethers,  of  one  man^s  breed- 
ing, 10  guineas;  This  was  adjudged  to  Mr.  Chandler's 
new  Ldcester  Wethers — 2d  Prize,  to  the  owner  of  the 
best  pen  of  3  one-year  old  Iong>wooled  Wethers,  of  one 
snan^s  breeding,  10  guineas.  This  was  adjudged  to  Mr* 
Kobinson's  new  Leicester  Wetbers* 

VL  For  short-wooUed  Wether  S)eep,  fed  without 
eorn  or  cake. — 1st  prize^  to  the  owner  of  the  best  pen  <^ 
Z  two-^years  old  sbort-wooUed  Wethers,  of  osie  man's 
breeding,  lO  guineas.  This  was  adjudged  to  the  Duke 
of  Bedford's  South  Down  Wethers — 2d  prize,  to  the 
owner  of  the  best  pen  of  3  one-year  old  short-wooled 
Wethers,  of  one  man's  breeding,  .10  guineas.  The 
Judges  seemed  decidedly  of  opinion,  that  the  Duke  qf 
Bedford's  pen  of  South  Down  Wethers  was  better  thaa 
the  pen  of  the  same  breed  of  Sheep  belonging  to  Mr.  lEX- 

man^ 
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mim,  but  a  lawof  the  Society  was  supposed  to  prevenf 
their  adjudging  both  the  Prizes  of  this  class  to  his  Grjicp, 
^nd  the  matter  remains  undecided. 

VII.  For  Pigs — To  the  owner  of  the  best  fat  Pig,  IQ 
guineas.  This  was  adjudged  to  Mr^  Surrey's  black  and 
;white  Pig,  of  a  mixture  of  the  Suffolk  and  China  breeds  j 
it  was  fed  at  Edmdnton  Mills, 

;.    Monday,  the  shew  of  cattle  continued  as  on  Friday 
iUnd  Saturday >  with  tlie  additioq  of  Mr.  Oace^s  two  He- 
reford Oxen,  two  Cows,  and  ten  Wiltshire  Ewes ;   Mr. 
Joiner's  two  Hereford  Oxen,  and  Mr,   Johuson^s  Ox : 
And  it  was  visited  in  the  morning  by  a  great  concourse  of 
4)ersons.     Iii  the  afterpopn,  about.  120  persons  sat  down 
•to  dinner^  at  the  Crown-and  Anchor,  his  Grace  the  Duke 
•of  Bedfojrd  in  the  Chain     After  dinner,  his  Gxace  intro- 
•duced  the  moice  imipediate  business  of  the  day  by  tbaiikr 
ing  the  Society  for  the*  honour  they  had  done  him  in 
electing  him  their  president,  professing  his  inability  to  do' 
justice  to  the  situation  without  the  able  assistance  of  men 
^of  abilities  round  him,  and  promising  his  utmost  exertioq$ 
'to  forward  the  kudable  views  of  the  Society,     His  GracB 
lamented  thjat  the  objects  and  views  of  the  Society  had 
been  much  mistaken  and  misrepresented  ;  but  he  trusted 
that  the  public  would  in  time  see  that  their  aim  was,  n^K 
the  gra^&patipn  <^  personal  vanity  or  gain,   but  to  in<> 
crease  ,ihe  quantity  of  .anin^l  food,  and  the  better  supply 
of  the  njftrkets  tbere^vith ;  that^  ,if  the  progress  already 
limde  bad  tlj^t  answered  the  most  sanguine  expe<;tatioi}s 
of  the  fi^indfers  of  the  Sofciety ,  much  had  been  done ;  and 
'^  be  tfrusted  they  should  continue  to  persevere,  keeping  tl^e 
public  gdod  in  yiew  a^  the  principal  object     His  Grace 
,  then  read  the  re^rt  of  the  Judges  on  the  prizes  in  the 
di&rent  classes;   but  hi$  Grace  remarked  jon  the  third 
.  $,^  Cwr'th  ^j^ag^Qs,,  tljat.  the  circumstance  of  tiiere  l^eii^g 
\ ...Nou  If. — Second  8eri$:8,.  •  .X      '  only 
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oxAy  his  Cow  and  Ox  offered  for  these  four  preiniumS| 
arose  from  a  misunderstanding  of  the  day  of  shewing  and 
the  printed  account  of  the  premiums  not  being  well  cir* 
culated  ;  he  should  not  therefore  tliink  of  accepting  the 
pren^iums  adjudged  to  hio;  in  these  classes,  but  desired 
that  they  might  be  added  to  the  funds  of  the  Society. 
On  reading  the  report  on  the  sixth  class,   Sis  Grace  ob- 
served, that  a  doubt  having  arisen  whether  he  could  be 
entitled  to  both  the  prizes,  Mr.  Ehnan,  the  owner  of  the 
next  best  pen  of  South  Down  Wethers,  had  proposed, 
fl.nd  it  met  with  the  entire  approbation  of  the  Judges  and 
himself,  that  the  prize  of  ten  guineas  for  one-year  old 
short-woolled  Wethers    should     be  given    to    Thomas 
French  (his  Grace's  bailiff  on  the  farm  in  Mould,  where 
these  sheep  were  bred).     His  Grace  then  stated,  that  the 
premiums  for  the  year  ensuing  are  to  be  the  same  as  the 
present, .  except  Ihat  the  fifth  and  sixth  classes  are  to  be 
divided,    and  form  .four  classes;    the    fifth,    for  long- 
woollcd  two-j-ear  old  Wethers  ;  the  sixth,  for  long-woollecj 
ene-year  old  Wethers;    the  seventh,  for  short-woolled 
two-year  old  Wethers  ;  and  the  eighth,  for  short-wooUed 
one-year  old  Wethers.     The  ninth  class^  for  Pigs,  was 
varied,  viz,  first  prize,  to  the  owner  of  the  best  fat  Pig, 
fifteen  guineas;    second  prize,  to  the  owner  of  tlie  next 
best  Pig,  ten  guineas.     It  is  required  that  the  weight  of 
the.  Pigs  shewn  shall  be  certified  when  the7  were  six, 
twelve,  and  eighteen  months  old,  and  also  the  quantity 
of  food  that  they  had  eaten  in  each  of  the  dwee  intervals 
between  the  weighings :  to  b^  shewn  at  eighteen  months. 
4^d*     An  additional  condition  was  made,   that  no  ))east 
l^hall  obtain  two  prizes.     His  Grace  then  stated,  that  the 
c&ndid^tes  for  prizes  were  to  send  in  their  cattle  ami 
jiie^p,  ijext  year,  on  Thursday  the  15th  of  December; 
that  the  Judges  were  to  be  allowed  the  whole  of  th$  i^xt 

day 
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day  to  examine  them  and  the  certificates,  and, -prepare 
their  report ;  and  he  concluded  by  again  impressijDg  on 
the  Society  that  the  end  in  view  was  public  utility,  ta 
whicsh  all  their  efforts  ought  to  be  direfcted*^ 

A  paper  was  circulated  at  the  table,  containing  pro- 
posals from  his  Grace  the  Duke  of  Bedford  to  purchase 
twenty  lanibs^  of  each  of  the  different  distinct  breeds  of 
tliis  island,  for  the  purpose  of  a  decisive  experiment  of 
their  comparative  merits,  by  treating  them  all  according 
to  the  liiethod  specified  in  the  paper,  till  fit  for  tlie 
butcher.  Tliis  noble  experiment  was  planned  by  the  late 
and  much-lamented  Duke  ;  and  we  commend-  the  present 
Duke's  zeal  and  spirit  fot  carrying  it  into  effect.  Ano- 
ther paper  was  circulated,  containing  Mr.  Wakefield's, 
proposals  for  pi^emiums  at  his  sheep-shearing,  on  the 
2.5th  of  May,  at  Bufnham,  in  Essex  \  and  another,  con- 
taining Lord  Sbmerville's  prizes  for  stotik,  to  be  shewn  at 
Mr.  Langhorn's  yard  iii  Barbican,  on  the  Monday  and 
Tuesday  nearest  the  1st  of -March  in  the  next  and  ensuing 
years. — The  utmost  harmony  and  conviviality  prevailed  ; 
an^  the  company  did  not  break  up  till  a  late  hour* 

The  objects  and  tendency  of  this  institution  seem  to 
nave  be^n  much  inistaken  by  the  public,  and  during  the 
late  scarcity  and  high  priccfs  of  meat,  excessively  large 
and  fat  tattle  wefre  among  the  causes  artfully  alleged  as 
sources  of  the  evil.  It  never  was,  we  are  assured,  the  ob- 
ject of  this  Society  to  encourage  the  excessive,  much  less 
the  wasteful  feeding  of  cattle  in  general,  but  morely  to 
ascertain  the  particular  breed  of  each  sort  of  animal 
which  will  produce  the  greatest  quantity  of  meat  from  a 
given  quantity  of  its  food :  and  it  having  been  ascer- 
tained, by  the  experience  of  grariers  and  feeders  of  cat- 
tle, that  such  animals  will,  if  continued  at  their  food ^ 
be<i(nne  in  time  excessively  fat ;  this  extreme  of  the  case. 
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or  ettcessive  fatness,  has  been  therefore  adopts  by  Cl)i» 
Sbciety^  and  we   believe  by  most  other  ju<%es  on  tb« 
subject,  as  a  principal  criterion-  of  the  most  perfect  animal 
for  feeding,  the'shape,  smallness  of  bone  and  offal ;  *her 
fiYieness,  length,  and  cjuantity  of  wool  in  ^cp  beirtg 
points  of  inferior  consideration  ;   but  not  to  be   over-' ' 
looked.     As  a  proof  also  that  the  fault,  if  it  exists,  of 
-keeping  cattle  beyond  a  proper  period,  is  not  encouraged 
by  this  Society,  it  bad  this  year  offered,  td  the  graziers- 
of  all  England,  two  prizes  for  oxen  under  the  weight  of 
JOG  stone,  and  two  others  for  fat  cows,  tvithouf  limita- 
tion of  Veiglit ;  and  yet  only  one  ox  and  one  cow  were 
offered  for  these  four  premiums,  and  these  ^hoth  by  oner 
person !    Thife  extraordinary  circumstance  must,- we  ap- 
prehendy  in  part,  have'  happened  from  the  inadequate, 
mode  of  publishing  the  premiums  abovementioned.    Con^ 
gidering  the  badness  of  the  day,  and  the  torrents  of  rai» 
which  fell  at  the  time,  the  exbibitiofi  was  very  respect- 
ably attended.    Among  the  well-known  feeders  of  cattle^ 
ind  ehconragers  of  agriculture,  were  present,  his  Grace 
the  Duke  of  Bedford,  Lord  Somerville,  Lord  Willian^ 
Susselly  Mr^Arthar Young,  Mr^Westcar,  Mr.  Elman,  &c-^ 

France. 
«  Agrictdiural  Society  of  the  Department  of  the  Seine, 

At  the  public  meeting  on  the  second  complementary 
day^  the  prefect  of  the  department  of  the  Seine  opened 
the  meeting  by  an  address,  in  which  he  bestowed  a  justf 
tribute  of  praise  on  tlie  unceasing  efforts  of  the  Society 
since  its  institution,  and  notwithstanding  the  war,  for  the 
improvement  of  agriculture.  He  had  seen,  with  the  ut- 
most satisfaction,  that  the  zeal  of  the  Society,  seconded 
by  the  encouragement  of  government,  had  already  bce» 
crowned  with  success. 

The 


'  The  Pres^^        of  tbie  Society,  M*  Matfaieu^  ]SLtwi$e 
pronounced  «.n  address'  neatly  to  the  same  effect 
^  M/  fVan^ois^  d^  >}^i3(&hateau  pre^nted  an  anaj}^^  cff. 
the  memoirs,  sent  to  the  Society 'Oii  tbetneans  proper  foaK 
^T'iug  *to  '''the  plough  thi  highest  degree  of  per&ctioii^ 
None  of  them  answered  the  end  proposed. 
'  M.  Chaptal,  'minister  of  the  iriterior,  pfomised  to  adJ: 
4000  francs  to  the  ^000  already  lOffered  as  the  prize,  th* 
adjudication  of  which  is>  postponed  to  tlie  year  ISOte 
There  will  be  two  inferior  premiums  of  1 500  francs  each  5 
$>ut  Ihe  sum  will  not  be  paid  to^the  author  who  shall  hav«f 
-gained  the  first  prize  till  the  spring  of  the  year  1^05, 
amd  tift  trials,  eyecttted  beftjrcrthe  m^fmbets  of  the  So- 
ciety  in  the  department  of  the  Seine,  shall  have  coa- 
iirmed  the  advantageous^  opinion  produced  by  the  dis«^  . 
covery. 

The  details  whkh  M/  Ttan5ois  introduced  on  this  svSb^ 
ject  favoured  the  idea,  that  ploujgh^  should  have  higher 
wheels  Chan  they  ustially  have ;  and  that  a  plough*  wMi 
$evera},  shares.  app^ati»  preferable^  according  to  the  obser^ 
Vations  of  some  agricultural  amateurs.  He  stated  that 
menioirs  may  be  written  and  sent  in  the  principal  ianr^ 
guages  of  Europe*  <. 

.  •  •  • 

.   M.  Lasteyri^  read  a  memoir  on  the  economic^}  prs^  9 
perties  of  the.birch  tree, 

M,  Gregoire  spoke  of  the  public?  spirit, which  pr$va3i^ 
rn  England,  with  regard  to  industry  aud  agrkulture.  liit 
the  particular  attention  bestowed  by  proprietors  on,  tivof 
cukivation  of  their  lands,  in  the  regard  they  pay  to  thek 
tenants  in  the  clea;pliness  of  their  habitatipns,  in  the  jpqo« 
numents  erected  by  gratitude,  and  lastly,  in  the  eocoiAr 
ragement  granted  by  government,  he  discovered  the 
^ueces  of  that  public  spir it|  which  is  so  fem«ffkable,  asd 
jbas  such  a  happy  influence,  tli^t  agriculture  is  Jusiiy  %c* 

eounted'. 


1S8   tnteUigaux  rehtihg  to  Arts,  MamifMcturei,  tC^i 

tmntei  to  h&re  btva  brought  to  a  higher  degree  nf  per- 
fection  in  England  than  in  any  other  country  of  Euitepe.    . 

M.  Silvestrc,  the  secretary)  made  a  report  on  the  prizes 
for  the  yeati  1603  aad  1804^ 

The  sitting  terminated  with  the  distribution  of  three 
tnedals.  One  to  M.  Douet  Richardot,  for  having  drained 
B  vaUey  1400  metres  in  length  ;  another  'tp  Messts,  Lero 
uid  R6ui,  for  improvements  in  wool ;  and  the  third  to. 
M>  Pouiet,  for  a  method  of  dibbling  corn,  by  which  he 
produced  one-third  more  in  quantity,  and  saved  -,Vo  of* 
the  seedi 


Intelligence  i-elating  to  Arts,  Manufactures,  He. 

Trial  for  alUdged  Ivfringanent  of  Mr.  Tzvm  aw' s  Patent  * 
for  a  Bleaching  Liquor.  Before  Lord  Ellenborough  and- 
a  Special  Jury.    t>cc.  23,  1802^ 

oEVERAL  witnesses  were  catled  in  silpport  of  the 
patent,  Who  ptoved  the  great  u^lity  of  the  invention,  and 
the  general  ignorance  of  the  bleachers  of  it  till  after  the' 
date  of  Mr.  Tennant's  patent.  On  the  contrary,  tt 
bleacher,  tiear  Nottinghain,  deposed  that  he  had  used 
the  same  means  of  preparing  his  bleaching-lif^uor  for  five 
ix  sijc  years  anteiior  to  the  date  of  the  patent.  He  also 
stated,  that  he  had  kept  his  method  a  secret  from  all  bu£ 
,  and  two  sei'vants  concerned  in  pre. 

flasgow  deposed,  that,  havic^  had  frS- 
n  with  Mr.  Tennant  on  the  means  of  im- 

uioD  of  tl)i>  pawnt  see  vol.  IX.  p-  S03>  of  our 

provii^ 
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proving  tleacfiing-liquor,  he  had  in.  one  of  them  fiug- 
'gesteil  tb  Mr.  Tennaiit  that  he  would  ffrobably  attain  hiJ 
pjid  by  keeping  the  hme-water  constantly  agjtpted.  Mr. 
Tenn^aC  afterwarda  infprmed  the  witness  that  this  iiietho4 
liad  succeeded.  These  conversations  took  place  in  th« 
year  1796  ;  and  Mr.  Tennant  obtained  his  patent  io  nsS. 
(7pon  this  evidence  the  plaintiff  was  Donsuited, 

Mine  qf  Zi'ne  Or^, 

A  mine  or  zinc  ore,  of  very  superior  quality,  hiu 
lately  beeil  discovered  at  Perranzabular,  in  Cornj^all ; 
it  consists  of  41  parts  in  100  of  zinc,  when  reduced  to  a 
metallic  state,  whereas  the  aahi.  of  iion  contained  id  it  ijl 
fpoly  4  in  iou, 


'  List  qf  Patents  for  Inventions^  Kc. 
(Continued  from  T*iigd  80.) 

J.  HoMAS  Barnett,  of  East-street,  Lambeth,  Surrey, 
>Iatbemattcal  Instrument  -  maker  ;  for  an  inventioo  - 
■whereby  a  fequisite  quantity  of  air  will  introduce  itself 
|uto  any  Teisol  contaioffig  fluids,  or  a  superabundaRt 
quantity  of  air  therein,  discharge  itself  so  as  to  preserve 
the  fluid  in  a  ponstant  aC^  for  oae, 
Pated  November  6,  1802. 

RpB£K.T  Waik-eu,  of  UnionTStreet,  St.  Mary-le-bone, 
Middlesex ;  for  ^ining-ts 
fliriiction.  Dated  Novem 
Henry  Smith,  Lieu 
Navy  ;  for  an  improved  » 
and .  expeditious  carriage 
Pated  Npvenib"  I3>  I8C 


1^  List  4^  Patentin 

SiMow  HuGUENTN^  of  Brook-strcet,  Holborn^  'Mi4' 
^)^ex ;  for  a  machine  for  accelerating  motiaa  nr^dt  Ui»t& 
friction,  to  be  callfid  the  Umversal  Lever*  ; 

Dated  November  13,  1802,  .  .  • 

Thqmas  ^lARtiN,  of  Brool^streol!,  noiT  B-r§nt\rocc|> 
£ss^,  S^(kll6r.';  for  a  method  of  applying  fire^by  means 
of  certain  machinery,  for  the  purpose  o:&  heating  liquor^, 
and  applying  such  liquors  Avhen  heated  to  vaifous  u^seful 
purposes.     Dated  t^o^mber  2D,'}S0e- 

Thomas  Dawsok^  of  James-5treet,  Long  Acre^  Mid- 
^lesex,  Tin  Plate-worker  \  for  al^mp  or  ianthorn,  upcp 
an  improved  construction .     Dated  November  25 , 1 802» 

William  Dobson,  of  St.  Clemeat's  Danes,  Middlesesj, 
Jlardwareman  ;    for    machinery     for    tlie    pqipose    of 
frbasing  away  flies  and  venomous  insect^. 
Pated  November  25,  1802.  

Marc  I»ambard  Brunel^  of  Gerard-street,  SohQ, 
Middlesex?,  Genttenian^  for  trimrpings  or  borders  of  mus- 
lin, lawn,  or  cambric.    Dated  November  '2'7,*'l862. 

James  RoHSfRtf ,^  of  P4>rls^  Di|^nts^  Mechanic,  and 
Epwaki>  Briue,  of  the  saq[\e  place,  Coppersmith  J  fSr 
jnachinery  for  the  purpose  of  drkggir^  or  locking  the 
wheels  of  carriages  of  every  description,  arid  for  instati-* 
taneously  disengaging  the  horses  thierefrom. 
Dated  November  29,  1802.'  '      -^       ..  ... 

Alexander"  Boss,    of   Bishopsgate  -  street,  London^ 

Perfumer ;  for  gentJemen^s  peru(jes  or  wigs,, 

pated.Novembejr  5S9, 1802,.  .*,         t-  .   ^ 

*     Daj«i£l  CRAAi"fi6a^  a  native  of  Holfarid^  but  now  re-^ 

gidlpg  in  the  city  of  Ldndor»-«  hvlgrchaht ;'  for  a  method  of 

.ma[king^  verdigris  in  lumps  "^r  po^3e%jJvilh  ingredients 

the  produce  of  Great  Britain,  wbicli  ^Vil^not  only  answer 

every  purpose  of  foreign  verdigris,  but*  can  Ve  used  ^.s'a 

'  water-colour  upon  paper,'  &c.  D^ted  I^IQven}ber  3Q,  iSCfe, 
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Specificate  of  the  Patent  granted  to  Georok  Hodson, 

ijf  the  City  af  Chester ,  Ash>-4nanufacturer ;  for  a  new 

\  or  impttyved  Process  or  Processes  for  obtaining y  pie* 

parings  or  THanifkctUring,  the  Fossil  or  Miner^al  Alkali 

from  "Various  6fubsi(tnCes.    Dated  F^^ruary  27,  1802. 

With  a  Plate, 

X  O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YEj  jthat  I  the  said  George  Hodson,  in  com- 
pliance with:the  said  proviso,  do  hereby  declare  that  the 

.nature  of  my  said  invention,  and  the  manner  in  which 
the  same  is  tpLbe  performed,  is  particularly  described  and 
ascertained  in  the  following  description,  and  in  the  draw- 
ing or  sectipn  hereunto  annexed,  (see  Plate  IX.  Fig.  2.) ; 
that  is  to  eay :  I  obtain,  prepare,  or  manufacture,  the  fossil 

^  or  mineral  alkali  from  kelp,  soda,  the  caput  mortuums, 

prodoced  from  the  use  of  salt-rocls,  common  salt^  brine, 

Vol.  li.— Second  Series.  Y         '•  sea- 
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162    Patent  far  an  improved  Process  for  obtaining  the 

sea-water,  from  black  ashes,  nitron  salts,  produced  from 
soapers'  lye,  from  salt-roclc,  common  salt,  brine,  sea- 
water,  and  soap^rs'  spent-lye,  in  the  following  manner. 
In  order  to  obtain  the  mineral  alkali  from  the  salt  con- 
tained in  kelp,  I  take  about  two  hundred  and  a  half 
Avcight  of  kelp,  previously  bruised  or  ground  small,  one 
hundred  and  a  half  weight  of  soapers^  waste-ashes,  and 
one  hundred  weight  of  tanners*  waste-bark,  and  mix  them 
well  together.  I  then  pour  over  them  water,  or  soapers' 
^  spent-lye,  sufficient  to  moisten  the  whole  mass.  In  this 
state  they  ai*e  thrown  into  a  reverberatipg-furnace,  of  the 
construction  represented  in  the  annexed  drawing  6r  sec- 
tion, or  of  any  other  construction,  properly  adapted  to 
make  the  frame  reverberate  upon  the  materials  which  are 
thrown  in  by  the  entrance  E,  and  spread  regularly  on  the 
bottom  of  the  furnace  by  means  of  an  iron  rake  A,  or 
any  similar  instrument.  At  intervals  of  about  ten  minutes 
the  whole  mass  should  be  stirred,  ^nd  the  several  parts 
Ithereof  successively  brought  to  the  surface,  that  they  may 
receive  more  strongly  the  action  of  the  reverberating* 
llame  :  at  every  such  interval  two  or  three  i^ades  full  of 
tanners'  Maste-bark,  and  two  or  three  gallons  of  water, 
are  thrown  into  the  furnace,  on  the  top  of  the  materials, 
mid  regularly  mixed  with  them.  I  pursue  this  process 
until  about  ten  buckets  of  water  and  about  three  hundred 
weight  of  tanners'  bark  are  introduced  into  the  furnace. 
By  this  means  the  materials  are  preserved  in  a  state  re- 
sembling garden-soil.  Throughout  the  whole  operation 
a  strong  and  regular  heat  is  kept  up,  and  in  about  four 
hours  the  materials  will  begin  to  flux  on  the  top, 
and  in  five  or  six  hours  the  whole  mass  will  be  fluxed. 
In  this  state,  after  it  has  been  well  stirred  with  the  rake, 
it  must  be  drawn  out  o£  the  furnace',  and  when  cold 
broken  up  for  use.    To  obtain  the  mineral  alkali  from 

soda 


Fasnl  or  ^Imeral  J^Vcalifrom  variqus  Substances.   1 6$ 

soda  and  the  caput  moictaums  before  mentioned^  or  others . 
of  a  similar  nature^  I  proceed  exactly  in  the  same  way 
a3  described  above  respecting  kelp.    To  pbtain  the  mi* , 
neral  alkali  from  the  salt  in  black  ashes,  I  take  of  them 
two  hundr/sd  weight,  first  ground  sjmall,  which  I  dissolve  . 
in  water  or  soapers'  spent-ly^.     I  then  take  t^^o  hundred 
weight  and  a  half  of  soaper:ii'  waste-ashes,  and  one  hun-  >. 
dred  weio'ht  and  a  half  of  tanners' waste-bark,  and  mix 
.  them  intimately   together:    tl^ey    arp    then  .moistened 
throughout  wit];)  the  li^vium  nuide  of  the  black  ashes, . 
and  thrown  into  the  furnace.    J^fterwards  1  proceed,  as , 
in  the  case  of  kelp,  excepting  that  I  substitute  this  lix- 
ivium in  the  place  of  water,  which  is  thrown  into  the  fur- 
nace with  the  bark  before  each  stirring  of  the  materials 
until  the  whole  lixivium  is  used.  .  I  then  employ  water, 

m 

as  described  above  with  respect  to  kelp.  I  proceed  pre- 
cisely in  the  same  way  in  obtaining  the  mineral  alkali 
from  natron,  and  also  from  salts  produced  from  soapers* 
spent-lye,  excepting  that  the  lixivium  in  the  latter  in- 
stance is  made  with  two  hundred  and  a  half  instead  of 
two  hundred  weight  of  the  salts.    '  To  obtain  the  mineral 

• 

alkali  from  ^It  rock  and  common  salt,  I  take  two  hundred 
weight  of  either  of  them,  and  one  hundred  weight  of  black 
ashes,  or  the  same  quantity  of  salts  obtained  from  soapers* 
spent-lye,  I  add  the  soapers'  waste-a^hes  or  lime,  and  the 
wauste-barky  and  then  proceed  exactly  at  I  do  with  kelp« 
To  obtain  the  mineral  alkali  from  brine  and  sea-water, « 
I  evaporate  them  until  they  yield  their  salt ;  with  one 
hundred  weight  of  which  I  mix  the.  same  quantity  of 
blad^  ashes,  or  of  salts  produced  from  soapers^  lye:  I 
then  add  the  soapers^  waste-ashes,  tanners*  bark,  water, 
or  spent-lye,  and  proceed  as  with  the  kelp,  &c.  To  pb* 
tain  the  mineral  alkali  from  soapers'  spent-lye,  I  evapo- 

Y  2  rate 
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rate  it  until  it  b  strotigly  impregnated  with  salt,  and  then 
pjroceed  as  with  the  lixivium  made  of  black  ashes.  In 
eaeh  of  these  cases  the  process  will  take  up  abont  six 
hours. '  To  improTe  kelp  in  the  first  manufacture  of  it, 
and  so  render  it  more  fit  foy  producing  the  min^al  or 
fossil  alkali,  or  for  any  of  the  uses  to  which  kelp  is  ap^ 
plied,  I  intermix  the  ware  or  sea-weed  with  bean,  pea» 
vetch,  »or  any  kind  of  straw,  together  wiA  fern,  forze, 
broom,  with  any  other  regetable  substances,  aB  well 
dried  previously  to  their  being  put  in  thte  kiln.  In  wit- 
ness whereof,  &c. 

•  *  *  •  * 

y 

References  to  Fig.  2,  Plate  VIII. 

A,  the  rake  with  whicli  the  substances  ar^  stirred. 

B,  bottom  of  the  furnace. 

,C,  the  chimney. 

-D,  the  door  of  the*<ire-place, 

E,  the  entrance  through  which  the  materials  are  put* 
into  the  furnace.  - 

F,  the  flue; ' 

.Length  of  the  furnace  eight  feet*  Height  of  the  fur-» 
nace  nineteen  inches.  Width  of  the  fiitnace  forty-four 
inches.  Width,  of  the  ,&ne .  thirteen  <  inches.  Height  of 
the  fine  fourteen  inches^ 


^cifcattm 


(    les    ) 

specification  of  the  Patent  granted  to  Joseph  Bramah, 
of  Pimlkoj  Middlesex^  Engineer ;  for  Machmeiy/or  ilie 
Purpose  of  producing  straight y  smooth  ^cuid  parallel  Sur- 
Jaces  on  JVood^  and  other  Mateiials  inquiring  Truth,  in 
a  Manyier  viuch  more  expeditious  and  perfect  than  can  be 
perfonnedly  the. Use  of  Axes^  Saws,  Planes^  and  other 
cutting  Instruments y  used  by  Handy  in  the  usual  Way, 

Dated  October  30,,  1802,    ' 

-I  O  all  to  whom  these  pi'esents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
viso, I  the  said  Joseph  Bramah,  do  hereby  declare,  that 
ti)e  principal  objects  of  my  invention  are  as  follows ;  that 
is  to  say,  to  shorten  and  reduce  manual  labour,  and  tlie' 
consequent  expenses  which  attend  it,  by  producing  the 
effects  stated  in  my  patent  by  the  use  of  machinery, 
which  may  be  worked  by  animal,  elementtary,  or  manual 
force;  and  which  said  effects  are  to  produce  straight, 
true,  smooth,  and  parallel  surfaces,  in  the  preparation  of 
all  the  component  parts>  of  work  consisting  of  wood, 
ivory,  horn,  stone,  metals,  or  any  other  sort  of  materials,^ 
or  composition  usually  prepared,  and  render  it  (th€m)itxxei 
and  fit  for  use,  by  means  of  edge-tools  of  every  descrip- 
tion. I  do  not  rest  the  merits  of  this  my  said  invention 
on  any  novelty  in  the  general  principle  of  the  machinery 
I  employ,  because  the  public  benefit  I  propose  will  rather 
depend  on  new  effects,  produced  by  a  new  application  oif 
principles  already  known,  and  machinery  already  in  use 
for  other  purposes,  in  various  branches  of  British  manu- 
facture. This*  machinery,  and  the  new  manner  of  using 
it,  with  some  improvements  in  the  construction,  together 
with  sundry  tools  and  appendages  never  in  use  before,  are 
particularly  described  and  explained  hereunder! 

- 1  mean  to  use  and  apply  for  the  purposes  above  stated[ 
every  kind  of  edge-tool,  or  cutter,  already  knpwn,  either  hi 

^  .     .      '  *  their 
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their  present  shape,  or  with  such  variations  and  improve- 
ments as  the  variety  of  operations  I  may  encounter  may  se- 
verally call  for.  But  the  tools  instead  of  being  applied  by 
hand 9  ats  tisual,  I  fix,  as  judgement  may  direct,  on  frames 
droye  by  machinery  :  some  of  which  frames  I  move  in  u 
rotary  direction  round  an  upright  shaft ;  and  others  having 
their  shaft  lying  in  a  horizontal  position,  like  a  common 
lathe  for  turning  wood,  &c.  In  other  instances  I  fix  these 
tools,  cutters,'  &c.  6n  frames  which  slide  in  stationed 
grooves,  or  otherwise,  and  like  the  former  calculated  for 
connexion  with,  and  to  be  diiven  by  machinery,  all  of 
which  are  hereafter  farther  explained  and  particularized. 

The  principal  points  on  which  the  merits  of  the  invention 
rest  at^  the  following*  First,  I  cause  the  materials  meant 
to  be  wrought  true  and  perfect,  a«  above  described,  to 
slide  into  contact  with  the  tool,  instead  of  the  tool  being 
carried  by  the  hand  over  the  work,  in  the  usual  way. 

Secondly,  I  make  the  tool,  of  whatsoever  cutting  kind  it 
be,  to  traverse  across  the  work  in  a  square,  or  oblique 
direction  ;  except  in  some  cases,  where  it  may  be  neces- 
^y  to  fix  the  tool  or  cutter  in  an  immoveable  station, 
and  cause  the  work  to  fall  in  contact  with  it  by  a  n^iotion, 
confining  it  so  to  do^  similar  to  the  operations  performed 
on  a  drawing-bench. 

Thirdly,  in  some  cases  I  use,  instead  of  conmion . 
sawSj  axes,  planes,  chissels,  and  other  such  instru- 
ments, usually  applied  by  hand ;  cutters,  knives, 
sb^ves,  planer,  and  the  like,  variously,  as  the  nature 
of  the  work  may  render  necessary ;  some  in  form  of 
bent-knives,  spoke-shaves,  or  deep-cutting  gauges,  simi- 
lar to  those  used  by  turners  for  cutting  off  the  roughest 
part.  I  abo  apply  plan^  of  vj^ious  shapes  and  construc- 
tion, as  the  work  may  requi^q,  to  follow  the  former  in 
succession,  under  the  same  operation  ;  and  which  latter 
I  call  finishers. 

Fourthly, 


f 
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Fourthly,  these  cutters,  knives,  &<:.  I  fix  on  frames 
of  wood,- or  metal,  properly  contrived  ibr  their  recep- 
timi,  and  from*  which  they  may  be  easily  detached  for 
the  purpose  of  sharpening,  and  the  like  —  these  I  call 
cutter  -  frames.  These  cutter-fraittes  I  move  in  cases 
like  those  on  which  tlie  saws  are  fixed  in  a  sawing-mill, 
and  some  times  to  reciprocate  in  a  horizontal  direction, 
confined  and  stationed,  by  grooves  or  otherwise,  as  may 
be  found  be»t  calculated  to  answer  the  sevei'al  works  in- 
tended. In  other  instances,  and  which  I  apprehend  wilf 
generally  have  the  preference,  I  fix  cutter-frames  on  a 
rotary  upright  shaft,  turning  on  a  step,  and  carrying  the 
•frame  round  in  a  direction  similar  to  theup{>er  mill-stone; 
and  sometimes  I  cause  the  frames  to  turn  on  a  horizon- 
tal shaft,  just  resembling  the  mandrel  of  a  common  turn- 
ing lathe,  or  those  machines  used  for  cutting  logwood,  &c. 
for  the  dyers'  uses.  When  these  frames  are  mounted  in 
any  of  the  foregoing  directions  for  cutting,  planes,  &c.  are 
fixed  so  as  to  fall  successionally  (smcessively)  in  contact  with 
the  wood  or  other  materials  to  be  cut,  so  that  the  cutter  or 
tool  calculated  to  take  the  rough  and  hilly  part  operates 
the  first,  and  those  that  follow  must  be  so  regulated  as  to 
reduce  the  material  down  to  the  line  intended  for  the  sur- 
face. These  cutter-frames  must  also  have  the  property 
of  being  regulated  by  a  screw  or  otherwise,  so  as  to  ap- 
proach nearer  the  work,  or  recede  at  pleasure,  in  order 
that  a  deeper  or  shallower  cut  may  be  taken  at  discretion, 
or  that  the  machine  may  repeat  its  action  without  raising 
or  depressing  the  materials  on  which  they  act.  The  man- 
ner of  thus  regulating  the  cutter-frames  when  on  an  up- 
'  right  shaft  is  particularly  described  below.  These  cutter- 
frames  may  be  made  of  any  magnitude  and  dimensions 
the  work  requires,  only  observing  to  make  the  diameter 
of  those,  on  the  rotary  plane  so  as  to  exceed  twice  the 
width  of  the  materials  to  be  cut,  as  the  said  materials' 
^  »ust 
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mu9t  slide  ^  as  to  pass  the  shaft  on  which  the  cutter- 
frame  revolves  when  on  the  upright  principle. 

Fifthly,  when  I  use  upright  shafts,  for  the  purpose  of 
carrying  the  cutter-frame  as  above  described,  I  do  not  mean 
that  the  lower  end  or  point  of  such  shafts  shall  come  in 
contact  with,  or  rest  on,  the  bottom  of  the  step  or  box  in 
which  tliev  sund,  neither  do  I  mean  that  such  said  diafts 
shall  rest  or  turn  on  any  stationed  unalterable  point  at  rest, 
but  the  pivot  or  lower  point  of  the  shaft  slmll  actually  rest, 
and  turn  on  a  fluid  body,  such  as  oil,  or  any  other  fluid 
proper  for  that  purpose,  a  considerable  portion  of 
which  always  to  be  kept  between  the  lower  pmnt  of 
the  shaft  and  the  bottom  of  the  step  in  which  it  works. 
Tlie  said  shafts  may  be  either  raised  or  depressed  at  plea- 
sure to  any  required  altitude,  by  nieans  of  a  greatef  at 
less  quantity  of  the  e^aid  fluid  being  confined  as  aforesaid 
between  the  end  of  the  shaft  and  the  bottom  of  the  step. 
This  device  *  I  deem  of  great  consequence  in  the  J^bri- 
cation  of  all  kinds  of  machinery  where  massy  and  heavy 
loaded  upright  shafts  are  used  ^  and  I  perform  it  in  the 
following  manner ;  that  is  to  say  :  The  lower  part  of  the 
sliaft  must  be  turned  perfectly  smooth  and  cylindrical  to 
a  height  somethkig  above  the  greatest  distance  or  length 
the  sliaft  will  ever  be  required  to  be  raised  or  depressed 
when  in  use.  This  part  of  the  shaft  I  immerse  or  drop 
into  a  hollow  cylinder,  which  fits  its  circumference  near 
enough  to  allow  freedom  of  motion,  but  sufficiently  fitted 
to  prevent  shake.  This  cylinder  I  call  the  step^ylinder, 
and  (which)  must  be  of  a  length  nearly  equal  to  that  of  tlxe 
cylindrical  part  of  the  shaft  above  mentioned,  so  that  when 
the  point  of  the  shaft  rests  on  the  bottonoi  of  the  cylinder, 
the  parallel  or  cylindrical  part  may  be  something  above 

*  See  Count  de  Thivilfr's  specificatioti,  published  in  the  fourteenth 
volume  of  the  first  series  of  this  work,  for  the  developement  of  a  similar 
invention. 
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the  lop  or  upper  end  of  the  step-cylinder.  In  the  upper 
feftd  ti  this  step-cylinder  I  make  a  stuffing-box,  by  means 
of  a  double-cupped  leather  or  other  materials  surround* 
ing  the  cylindrical  part  of  the  shaft,  in  such  a  Way  as 
•will  cause  the  junction,  wheti  the  shaft  is  passed  through 
it,  to  remain  water-tight  under  any  pressure  that  may  be 
felt  from  the  efforts  of  the  fluid  retained  as  before  mention- 
ed, to  make  its  escape  upwards  through  this  part,  (whkkj 
I  have  called  the  stuffing-box,  when  the  shaft,  with  all  its 
load,  is  passed  through  it,  and  immersed  in  the  cylinder 
below.  When  this  is  done,  the  injecting-pipe  of  a  small 
forcing  pump,  similar  to  those  I  use  in  my  patent-press  *, 
must  form  a  junction  with  the  step-cylinder  in  some  part 
below  the  stuffing-box ;  then  the  pump  being  worked^ 
the  oil  or  other  fluid  injected  by  it,  will  by  pressing  in 
all  directions,  cause  the  shaft  to  be  raised  from  its  rest> 
on  the  bottom  of  the  cylinder,  and  to  be  slided  up 
through  the  stuffing-box  just  the  same  as  the  piston  of 
my  patent-press ;  and  by  this  means  the  shaft,  with  all 
its  inciimbi*ance,  and  whatever  may  be  its  weight,  may 
be  raised  to  any  given  point  at  pleasure,  and  at  the  sams 
time  it  will  be  left  resting  on  the  fluid  under  it,  whatever 
the  quantity  or  thickness  of  such  fluid  may  be  between  its 
point  and  the  bottom  of  the  step-cylinder.  By  this 
means  the  sliaft,  with  all  its  incumbent  load  as  aforesaid, 
should  it  even  amount  to  hundreds  or  thousands  of  tons^ 
can  be  easily  raised  and  depressed  to  any  required  point  at 
pleasure,  by  the  alternate  injunction  (injectionj  or  discharge 
of  the  fluid  used,  exactly  the  same  as  performed  by  my 
patent-press  as  aforesaid  ;  and  at  the  same  time  all  fric- 
tfion  will  be  avoided  except  that  of  the  stuffing-box,  which 
will  be  comparatively  trifling  to  that  which  would  result 
from  the  resting  of  such  a  shaft  on  the  bottom  of  the  step, 

*  Published  in  the  sixth  volunoe,  page  28o,  of  the  first  seri.^s  of  ^his 

work. 
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in  the  usual  way..  Thus  will  be  gained  the  properties 
above  stated  ;  and  in  addition  thereto,  I  think  it  may  b^ 
inferred,  that,  provided  the  stuffing-box  is  kept  perfectly 
fluid-tight,  such  a  shaft,  thus  buoyed  up  by  and  turning 
in  a  proper  fluid,  may  continue  working  for  years,  or 
perhaps  hundreds  of  years,  without  a  fresh  supply  of  oil, 
or  whatever  other  fluid  substance  is  found  the  most 
proper  to  apply. 

Sixthly,  the  material  that  is  to  be  cut  and  madf 
true  must  be  firmly  fixed  on  a  platform,  or  frames, 
made  to  slide  with  perfect  truth,  either  on  wheels  or 
in  groves,  &c.  similar  to  those  frames  in  a  saw-mill  on 
which  the  timber  is  carried  to  the  saws.  These  frajnes 
must  be  moved  in  a  steady  progressive  manner,  as  the 
cutter-frame  turns  round  either  by  the  same  power  which 
moves  the  latter,  or  otherwise,  as  may  be  found  to 
answer  best  in  practice.  This  motion  also  must  be  und^r 
the  power  of  a  regulator ;  so  that  the  motion  of  the  slid-J 
ing-frame  may  be  properly  adjusted  according  to  the  na- 
ture of  the  work.  The  motion  of  the  cutter-frames  must 
also  be  under  the  cdntrol  of  a  regulator ;  so  that  the  vje- 
locity  of  the  tool  in  passing  over  the  work  may  be  made 
quicker  or,slo\ycr,  as  such  work  may  respectively  require, 
to  cause  the  cutter  to  act  properly,  and  to  the  best  ad- 
vantage. 

Seventhly,  I  regulate  the  motions  of  both  these  parts 
of  the  apparatus,  as  aforementioned,  by  means  of  a 
new  invention,  Avhich  I  call  an  universal  regulator  of  ve- 
locity, and  which  is  composed  as  follows;  viz.  I  take 
any  number  of  cog-wheels,  of  different  diameters,  with 
tieeth,  that  will  exactly  fit  each  other  through  the  whole, 
suppose  ten,  or  any  other  number,  but  for  example  say 
ten,  the  smallest  of  which  shall  not  exceed  one  inch  in 
diameter,  and  the  largest  suppose  ten  inches  in  diameter,. 
and  all  the  rest  to  mount  by  regular  gradations  in  their 
I  diameters 
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diameters  from  one  to  ten.  I  fix  these  ten  wheels  fast 
and  immoveable,  on  an  axis  perfectly  true,  so  as  to  form 
a  cone  of  wheels.  I  then  take  ten  other  wheels,  exacdy 
the  same  in  all  respects  as  the  former,  and  fix  them  on 
another  axis,  also  perfectly  true,  and  the  wheels  in  coni^ 
cal  gradation  also ;  but  these  latter  wheels  I  do  not  fix 
fast  on  their  axis,  like  the  former,  but  leave  them  all 
loose  so  as  to  turn  upon  the  said  axis,  contrary  to  the  for- 
iner  which  are  fixed.  All  these  latter  wheels  I  have  the 
power  of  locking  by  a  pin,  or  otherwise,  so  that  I  can  at 
discretion  lock  or  set  fast  any  single  wheel  at  pleasure.  ] 
then  place  the  two  axises  (axes)  parallel  to  each  other,  with 
the  wheels  which  form  the  two  cones,  as  above  described, 
in  reverse  position,  so  that  the  large  wheel  at  the  one  end 
of  the  cone  may  lock  its  teeth  into  the  smallest  one  in  the 
cone  opposite,  and  likewise  vice  versa.  ^,Then  suppose 
the  axis  on  which  the  wheels  are  permanently  fixed  to  be 
turned  about,  all  the  wheels  on  tjtie  other  axis  will  b^ 
carried  round  with  an  equal  velocity  with  the  former, 
but  their  axis  will  not  move.  Then  lock  the  largest 
wheel  on  the  loose  axis,  and  by  turning  about  the  fast 
(fastened/  axis  as  before,  it  must  make  ten  revolu- 
tions,  while  the  opposite  performs  but  one:  tlien  by 
unlocking  the  largest  wheel  and  locking .  the  smallest  - 
one  at  the  contrary  end  of  the  cone  in  its  stead,  and 
turning  as  before,  the  fast  (fastened)  axis  will  then  turn 
the  opposite  ten  times  while  itself  only  revolves  once. 
Thus  the  axes,  or  shafts,  of  these  cones,  or  conical  com- 
bination of  wheels,  may  turn  each  other  reciprocally,  as 
one  to  ten,  and  as  ten  to  one ;  which  collectively  pro- 
duces a  change  in  velocity  under  an  uniform  action  of 
the  primum  mobile,  as  ten  to  a  hundred  ;  for  when  the 
small  wheel  on  the  loose  axis  is  locked,  and  the  fast  on^ 
jEnakes  ten  revolutions,  the  former  will  make  one  hundred. 
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And  by  adding  to  the  number  of  those  wheels  and  extend- 
ing the  cones  J  which  may  be  done  (td  infinitum ,  velo- 
city may  be  likewise  infinitely  varied  by  this  simple  con- 
trivance— A  may  turn  B  with  a  speed  equal  to  thousands 
or  millions  of  times  its  own  motion  ;  and  by  changing  •  a 
pin  and  locking  a  different  wheel,  as  above  described,  B 
will  turn  A  in  the  same  proportion,  and  their  power  will  (he) 
transferred  to  eachy  in  proportion  as  their  velocities ^  redpro^ 
calhj.  Here  is  then  an  universal  regulator  at  once  for  both 
power  and  velocitj-.  In  some  instances  I  produce  a  like 
effect  by  the  same  necessary  number  of  wheels,  made  to 
corriespond  in  conical  oixler,  but  instead  of  being  all  cour 
stantly  mounted  on  the  axisis  (axes)  or  shafts,  as  abov^ 
described,  they  will,  reciprocally  (he)  changed  from  one 
axis  to  the  other  in  single  pairs,  match  according  to  the 
speed  or  power  wanted,  just  as  in  the  former  instance. 
This  method  will  have  in  all  respects  the  same  effect,  but 
not  so  convenient  as  when  the  wheels  are  all  fixed,  &c. 

Eighthly,  when  spherical  surfaces  are  to  be  produced 
perfectly  true,  and  parallel  to  their  centres  in  all  directions,, 
I  use  a  tool,  or  cutter,  of  a  proper  sliape,  according  to  the 
nature  of  the  ipaterials  to  be  cut.  This  tool  must  be  fixed 
on  a  cutter -frame,  fastened  to  the  rest  of  any  common 
lathe,  so  as  to  present  its  point  exactly  to  a  line  drawn 
through  the  centre  of  the  mandrel  of  the  lathe  horizontally, 
and  the  said  fr^me  oh  which  the  cutter  is  fixed  must  have 
the  capacity  of  drawing  out,  at  pleasure,  to  any  required 
distance,  to  accommodate  the  diameter  Qf  the  sphere  to  be 
out  or  turned  true.  This  cutter-frame  must  be  likewise 
made  to  turn  upon  a  centre  or  pin,  very  firm,  and  stea- 
dily fixed  on  the  rest  above  mentioned,  so  as  to  enable 
the  cutte^  to  be  turned  b}''  its  frame  round  a  centre  ex- 
actly perpendicular  to  the  centre  of  th^  lathe  pr  line,  be- 
fore mentioned,  by  winch  the  altitude  of  the  tooVs  point 
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is  to  be  regulated ;  when  this  ii  done  and  tlie  wood,  or 
other  materials  fixed  on  the  lathe  in  the  usual  ^^^y,  the 
cutter-frame  must  be  drawn  nearer,  or  farther  distant 
from  the  centre  on  which  it  turns,  to  accommodate  the 
diameter,  just  the  same  as  the  common  rest.  If  the  ma- 
terials be  rough,  and  require  to  be  reduced  to  a  spherical 
fdrm  by  gradations,  the  work  may  be  repeatedly  gone 
over  by  the  cutter,*  before  it  reaches  the  diameter  pro- 
posed. By  this  simple  apparatus  the  difficulty  of  turning 
perfect  spheres  is  overcome ;  as  it  must  be  obvious  to  any 
person  of  the  most  ordinary  capacity  in  mechanics,  that 
while  the  work  is  turning  in  the  lathe  in  a  vertical  direc- 
tion, and  the  tool  or  cutter  is  by  the  hand,  or  otherwise 
turned,  ut  the  same  time,  in  a  perfect  horizontal  direc<« 


k  tion,  round  a  centre,  opposite  to  the  actual  centre  of  the 

t  sphere,  the  point  of  the  tool  or  cutter  must,  of  necessity^ 

\  |;enerate  or  turn  a  perfect  sphere  true  in  all  directions 

without  the  smallest  attention '  or  assistance  from  the  use 
i  of  the  instrument.     I  mention  here  the  application  of  the 

cutter-frame  to  a  common  lathe,  conceiving  it  will,  by 
fuch  an  explanation,  be  more  familiarly  understood  with- 
out a  drawiug ;  but,  by  this  method,  spheres  of  any  practi- 
cal magnitude  may  be  cut  with  perfect  ease  and  certainty. 
Ninthly,  when  concave  surfaces  are  to  be  produced^ 
perfectly  true,  smooth,  and  parallel  to  their  respec- 
tive spherical  centres,  the  work  is  fixed  on  a  ma- 
chine the  same  in  all  respects  as  the  common  turning 
lathe,  as  in  the  instance  last  referred  to  :  I  then  fix  a  tool 
or  cutter  on  a  centre,  exactly  in  a  line,  both  perpendicu- 
lar to,  and  on  a  level  with  the  exact  centre  of  the  shaft 
or  mandrel  on  which  the  work  revolves  ;  ^d  which  cut- 
ter or  tool  projects  to  the  required  radial  distance  with 
its  point,  so  that  when  the  work  goes  round  by  the  revo* 
lution  of  the  lathe,  the  tool  Qr  cutter  at  Sesame  time 
Tf  iftlving  round  its  centre,  a  spheriCa}  concave  will  be 

generfited 
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generated  and  prodifced  by  the  Auction  *  of  its  point,  as 
in  the  insttoce  of  the  convex  sphere. 

.  Tenthly,  I  convert  solid  wood^  or  other  materials,  into  d 
thin  concave  shell,  similar  to  a  dish.  I  ctit  them  alternately 
CHit  of  each  other,  beginning  at  the  smallest,  by  means  of 
another  tool  or  cutter,  likewise  moving  on  a  stationed  cen- 
tre, as  before,  exactly  Gn  k  level  v^ith,  and  perpendicularly 
true  with  the  centre  of  the  mandrel  or  shaft  of  the  machine 
on  which  the  work  is  fiited#  Ttis  tool,  or  clittei*,  is  made 
at  its  exterior  point,  or  cutting  end,  xyf  such  a  shape  as 
best  suits,  the  nature  of  the  work  ;  and  its  shank,  or  stem 
is  bent  to  the  exact  circle  the  concave  is  meant  to  be  :  it 
IS  then  fixed  on  an  arm  or  frame  calculated  to  receive 
others  of  diflPerent  circles,  according  to  the  work ;  in  fact 
the  same  frame  tnay  be  Used  which  is  above  described  to 
hold  the  tool  for  cutting  spheres,  either  of  the  concave 
or  convex  kind.  The  tool  must  be  fixed  on  this  frame  ot 
al'm^  as  above  mentioned,  at  such  a  radial  distance  from 
ibc  centre  on  which  the  frame  or  arm  turns,  so  as  to  fomi 
a  quadrant  with  one  leg,  turning  on  its  centre,  and 
the  tool  forming  the  periphery  with  its  cutting  point 
pfrojecting  to  the  line  of  the  deficient  leg.  Before  thii^ 
tool  begins  its  action,  a  common  rest  must  be  applied 
close  to  the  face  of  the  work,  in  order  to  support  the  tool 
when  it  begins  itfej  cut ;  and  on  which  rest  the  tool  will 
$lide  till  its  point  proceeds  under  the  eontroul  of  the  cen- 
tre on  wliichits  frsimt  is  fix^d  untilit  Teaches  the  horizon- 
tal line  of  the  lathe's  centre^  when  the  part  cut  off,  or  the 
inner  dish,  will  fall  from  the  stock,  aud  leave  the  rest  for 
the  operation  of  another  tool,  of  a  larger  circle.  Thus 
the  operation  may  be  repeated  till  the  whole  lump  is  con- 
verted  according  to  the  intentions  of  the  owner.  Thus 
hxve  I  given  the  clearest  description  of  my  invention  I 
am  able*    In  ^I'itnese  whereof,  &c. 

? 

*  Compared  with  the  record. 
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Spedficatim  of  the  Patent  granted  to  MattheW  Murray, 
i>f  Leeds ^  in  the  County  of  Fork,  Engineer ;  for  new 
combined  Steam-Engines  for  producing  a  circular  Power ^ 
mi4for  certain  Machinery  thereunto  belonging^  applicable 
Jo  the  drawhig  of  Coals ^  Ores^  and  all  other  Minerals^ 
from  Mines;  and  for  spinning  Cotton^  Flaxy  Tow^  and 
'   Wool,  or  for  any  Puipose  requiring  circular  Power. 

Dated  June  28,  1802.    With  a  Plate. 

X  O  all  tp  whom  these  presents  shall  cpii^,  &c. 
Now  KNOW  YE,  that  in  compliance  with  jhe  said  pro- 
viso, I  the  said, Matthew  Murray^  do  hereby  declare  that 
my  said  invention  is  described  in  manner  foJlowing  j  th^t 
i^  to  say :  My  new  combined  steam-engines^,  .jsind  parts 
tiiereunto  belonging  of  my  invention,  are  dos^jrib^d  ia 
the  figures  and  drawings  hereunto  antiexed  aud  ^s^ 
plained.  The  letters  refer  to  the  same  %ures  in  ajl  the 
drawings  hereunto  annexed  and  explained.  Figs,  l ,  2,  3, 
and  4  (Plate  VIII.)  represent  front  and  side  views,  pr 
sections,  of  the  combination  of  parts  constituting  my  new 
engine.  A,  the  steam -cylinder.  B,  the  piston -rod. 
C,  C,  connect hig-rods,  for  connecting  the  piston-rod  to 
pin  in  the  wheel  D.  E,  a  wheel,  fixed  to  the  side  of  the 
icistern  H  1 1,  with  the  teeth  inwards,  to  admit  the  teeth 
of  the  wheel  D,  for  the  purpose  of  giving  a  parallel,  di- 
rection to  the  rods  C,  C.  F,  a  plain  wheel  upon  the 
fiy-wheel-?haft  G  :  the  wheel  F  is  furnished  with  a  dou- 
ble conical  centre  for  the  wheel  D  to  run  upon,  the  prin- 
ciple and  form  of  which  i^  fully  described  in  Fig.  10. 
H,  is  a'  fly-wheel,  with  a  circular  section  of  the  rim,  J 
which  I  consider  as  a  part  of  the  invention.     I II  I,  is  a     | 

cistern.     I 
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/  rcistern^  or  frame  of  plates,  on  and  in  which  the  whol^^ 
I  combination  of  materials  constituting  my  engine  is  fixed^ 
I  iiid  park  thereof  inclosed  by  a  door  a  a.  K,  K,  two 
i  wheels,  one  upon  the  fly-wheel-shaft  G,  the  other  upon 
the  crank-shaft  L :  th6se  wheels  and  crank  are  for  the' 
purpose  of  working  the  lever  R  in  Fig.  4,  which  lever 
gives  immediate  motion  to  the  air-pump  P,  the  cold  wa- 
ter pump  Q,,  and  the  hot  water  pump  S.  T,  is  an  iron 
•  bar  for  supporting  the  crank-shaft  L.  M,  is  a  slide-valve 
for  opening  and  shutting  the  communic9tion  of  the 
steam  -  pipes  .  marked  N,  N,  N,  and  is  described  in 
Figs.  5,  6,  7,  8,  and  9  :  a  motion  for  the  slide-valve  is 
taken  from  the  crank-shaft  L  by  levers,  or  otherwise,  as 
the  nature  pf  the  valve  may  require.  O,  O,  in  Fig.  4, 
are  pump-pipes  to  the  well,  for  drawing  the  water  into 
cistern  1 1 1 1,  in  which  the  cold  water  pump  is  iinmerso4» 
"^  i  V  \  ^j  *  P^P^j  f^^  running  oflF  the  spare  water ;  the  parts  so 
^  I  ^  ,^ ^\  combined  form  a^perfect.engioe^.  without  requiri 
:  *^  ^  "  •  /  fixture  of  wood,  or  any  other  kind  of  framin?  than 
-  ;>'  "  V  ground  it  stands  upon,  and  is  transferable  without  being  j 
^  ,  talcen  in  pieces,  (the  motion  of  the  fly-wheel  shaft  giving 
."^  '  circular  power  to  any  process  or  manufactory  requiring 
^  circular  motion,)  or  for  irrigating  land,  or  for  the  various 

purposes  of  agriculture.  Figs.  5,  6,  7,  8,  and  9,  repre- 
sent various  forms  of  my  new  slide-valve  in  its  applica- 
tion to  the  steam-engine  ;  the  principle  of  which  con- 
sists in  moving  in  a  circle  part  of  a  circle  or  straight  line, 
by  means  of  flat  surfaces  or  faces  (or  nearly  so),  sliding 
or  moving  upon  each  other,  for  the  purpose  of  uniting 
the  necessary  apertures  in  the  steam-pipes  or  cyHnders. 
Fig.  5,  is  a  view  of  a  circular  flat  sliding-valve  ;  the 
dotted  lines  shew  the  avenues  to  the  steam-pipes,  a  1 ,  is 
a  figure  representing  the  upper  or  moveable  part  of  the 
slide-valve,  Fig.  5,  where  the  conducting  or  uniting  cells 

are" 
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aVe  'formed.     <?  6,  a  circular  springs,  for  compressing  a  I 

to  the  face  of  the  slide-ralve  in  Fig.  3,  so  as  to  render 

them  perfectly  steam  and  airtight ;  which  perfection  they 

\viU  natl^raily  acquire  by  constantly  rubbing  upon  each 

other,     a  7|  a  section  of  a  box  inclosing  a  1,  where  thei 

d^th  of  the  cell  is  shewn,  and  its  connection  with  the 

face  at  the  bottom  of  the  box,  the  lid  of  which  is  not  ne- 

cessary  but  as  a  finishing  to  the  valve-box.     Figs.  6,7,8, 

and  9,  shew  four  varieties  of  the  slide-valve  for  Avorking 

double  and  single  powers/    «2,  ^3,  <x4,  and  <z5,  con- 

tuin  the  cells  for  conducting  to  the  different  apertures  or 

Steam-ways,     a  8,  the  form  of  a  lever  or  tappet  for  mor 

ving  the  sKde-valves.     a  9  and  a  10,  springs,  with  rollers^ 

for  pressing  to  the  straight,  or  in  part  circular,  valves. 

Any  farther  description  is  unnecessary,  as  the  drawings 

-will  convey  to  any  one  the  principles  of  these  inventions. 

Note.    My  new  invention  in  this  case  consists  in  the  ap* 

plication  of  one  s!ide-%'alve,  so  contrived  as  to  answer  the 

purpose  of  the  four  valves,  commonly  used  in  double  eur 

gines,  or  the  two  in  single  ones,  and  may  be  applied  to 

engines  of  other  constructions.     Fig.    10,    an  enlarged 

view^  of  the  double  conical  centre  and  steel  socket.     a\\^ 

the  doqbilc-coned  steej  centre,  screwed  at  both  ends,  one 

screw  to  tksten   in   the  plane   wheel  F,  represented  in 

Figs.   1  and  2,    where  it  acts  as  a  crank   for  turning 

round    the  shaft   G,    the  other  end  is  screwed  to  re*. 

ceive   a   hollow    cone,    as   represented.      J  13,    a .  nut, 

tritb  two  small  screws,  to  prevent  it  from  unscrewing. 

^  12,  a  section  of  the  steel  socket,     tf  14,  plan  of  ditto. 

4Z  15,  a  square  nut  for  the  end  of  the  st-eel  conical  pin. 

The  invention  and  application  of  the  conical  pin  to  the 

-wheel  D,  and  connecting  all  the  parts  to  the  cistern,  a 

frame  of  plates,  as  above  described,  constitutes  the  prin- 

^ciple*of  t^^is  part  of  my  invention*     Note.  The  double- 
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conical  pin  may  \^  appjied  to  engines  ef  other  deseiip^ 
lions.  Figs.  1 1  an4  12,  elevation  9l<k]  ground-plan  of  the 
^bove  inventions  and  arrangements  extendec(  to  two  cy* 
tinders,  forming  a  double  engine,  jptnd  may  be  U9ed  for 
the  purpose  of  turning  inachinery.,  drawing  ^qah  or  oth^ 
fninerals  from  mines.  The  parts  marked  with  the  sain^ 
letters  iii  this  engine  are  the  same  f»intbe  preceding 
one,  with  the  addition  of  the  two  wheels  marked  ^,  ^,  for 
turning  the  fly-wbeel  H.  X,X,X,  are  dott^  lines^ 
shewing  th^  method  of  turning  an  upright  sh^ft  with  ai| 
horizLontal  fly-whe^.  r  c,  a  hollow  cylinder,  with  the 
slidiiig-drum  upon  it  dd^  aroimd  wfaiph  two  ropes  are 
i|irrapped,  to  which  two  baskets  qx  curves  ar^  suspended 
in  the  pit  //.  e  ^,  a  screw,  that  goes  into  the  hpllow» 
part  of  the  cylinder  c  c,  and  is  attached  to  tbp  drum  d  d 
\)y  means  of  a  groove  in  the  cylinder  a;:  wh^n. the  fly- 
wheel H  is  turned  round  by  the  engine,  the  s^rew  ee 
^raws  the  sliding-drum  d  d  along-  the  cy Under  alternately ^ 
find  causes  the  ropes  to  be  coiled  on  and  off  the  drum  d  d^ 
and  prevents  the  coils  from  rubbing  again$t,  or  wearing 
each  other  by  lateral  friction.  One  revolution  of  the 
screw  nfiust  slide  the  drum  rather  more  than  the  diameter 
pf  the  rope.  This  method  of  the  drun\  may  be  applied  to 
beam-engines,  or  anj  other  power  for  drawing  coals-^ 
pinerals,  &o.  My  mvention  in  this  case  consists  ifi 
pausing  the  drum  to  slide  backwards  and  forwards,  whid^ 
prevents  the  destruction  of  the  rope. 

In  ivitnfjss  whercofa  &f ; 
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iSpecificatwn  of  tht  Patent  granted  (b  fikNJAMik  DoirStAa 
f^KKivis,  of  Leicester 'S^narey  London  j  Master  of  Arts  i 
for  the  Art  of  relieving  and  curing  a  variety  qf  Aches ^ 
PainSy  and  Diseases  ift  the  Animal  Body^  by  drawing 
ever  the  Parts  affected ,  or  those  contiguous  thereto,  a>* 
tei'tain  DtrectimiSy  various  pointed  Metals,  and  eanu. 
pounds  qf  Meials,  which,  fro^n  the  Affinity  the^  itavt 
with  the  offending  Mutter,  or  frofn  some  other  Causey 
extract  or  draw  out  the  same,  and  thus  curt  the  Patienh 

Dated  Mafch  lOj  1798. 

J  0  all  tb  whom  these  pres^ntd  shall  coitie;  &c. 
^JoW  KNOW  Yfe,  that  ill  compliance  with  the  said  provisdj 
t  the  said  Benjamin  Douglas  Perkins  do  hereby  de-^ 
tilare,  that  the  said  discovery  is  described  as  fdiows  ^  that 
is  tb  say:  This  in  ventidn  or  discovery  cdnsi&ts  in  apply-i 
ing  the  inflii^nde  df  metals  as  a  remedy  in  many  diseases 
of  .'th<^  human  bodyi  Th^  metallic  substances  -which  I 
toipldy  for  this  purpose  atci  those  which  produce  that 
action  on  the  nerves  and  muscles  bf  animals,  known  by 
the  term  Galvanism.  Among  the  metals  that  may  bd 
thus  characterised^  I  have  fdund  nOne  nlote  Eminently 
efficacious  in  removing  diseases  than  thd  combinations  of 
copper  I  zinc,  and  a  small  propQrtidn  of  gold ;  a  pirecisel 
quantity  of  each  not  necessary :  also  iron,  united  to  a 
Very  small  piX)portioii  df  silver  add  platina;  art  eitact 
proportion  of  these  also  not  necessary*  These  are  con- 
structed with  points,  and  of  such  dimensions  as  conveni- 
ence shall  dictate.  Thdy  may  either  be  foYmed  with  ond 
point,  or  pointed  at  each  end,   Or  with  two  or  mor# 

*   t 

points.  The  point  of  the  instrument  thus  fbtmed  I  ap- 
ply to  those  parts  of  the  hdiy  which  are  affected  with 
lii&eases,  and  draw  them  dS^A  die  skin,  to  a  Con^ijderablil 
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distance  from  the  complaint,  and  usually  towards  the  ex- 
tremities. The  diseases  most  readily  cured  by  this  me- 
tallic influence  are  rheumatism,  gout,  pleurisy,  inflam- 
mations, spasmodic  aflections,  and  most  kinds  of  topical 
complaints.  All  parts  of  die  body  on  which  the  metals 
are  to  be  used,  as  well  as  the  metals  themiselves,  should 
*  be  perfectly  free  from  oily  and  greasy  applications.  The 
.relief  from  this  metallic  application  may  usually  be  ex- 
pected in  the  course  of  from  fifteen  to  twenty  minutes  ; 
but  in  obstinate  chronic  diseases  their  use  should  be  con- 
tinued  a  much  longer  time,  and  repeated  two  or  three 
times  in  the  day  for  several  weeks.  In  witness  where- 
of, &c. 


0?i  the  Utility  of  Prussiate  of  Copper  as  a  Pigment. 
By  Charles  Hatchett,  Esq.  F.  R.  S. 

From  the  Journals  of  the  Royal  Institution  qi- 

Great  Britain. 

X  HE  accidental  discovery  made  by  Biei^ach  of  tlie 
pigment  called  Berlin  or  Prussian  blue,  about  the  year 
1710,  and  wKich  afterwards  was  published  by  Woodward 
in  the  Philosophical  Transactions  for  1724,  was  soon 
adopted  by  artists  and  manufactureirs,  so  that  in  a  short 
time  the  great  utility  of  this  colour  was  completely  esta- 
blished ;  it  is:  therefore  ren^rkable,  that  but  Uttle  attei4- 
tion  has  been  subsequently  paid  ta  the  colorific  proper- 
ties of  the  other  metallic  prussiates* 

The  experiments  made  by  Mr*  Brown,  with  the  prussic 
lixivium  on  various  metallic  solutions,  do  not  merit  par- 
ticular  attention,  as  the  results  evidently  show,  that  a 
very  large  portion. of  the  alkali  remained  unsaturated 

'         .  with 
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with  prussic  acid,  and  thus  the  effects  appeared  difFerent 
AVh^n  the  li^civium  was  prepared  wi^h  blood  oi'  .wift 
muscle  *. 

Bergman  has  however  more  ^curatejy  examined  tbe 
properties  of  metallic  precipitates  (Opuscula.  Tom.  2, 
p.  385),  and  especially  notices  the  various  colours  of  the 
prussiates ;  but  neither  he,  nor  any  other  chemist,  as  fiir 
as  I  am  acquainted,  has  pointed  out  to  artists  the  utility 
of  prussiate  of  copper  as  a  pigment.  During  some  late 
experiments,  I  was  much  struck  with  the  beauty  of  this 
precipitate,  and  was  therefore  induced  to  make  several 
trials  of  it  as  a  paint ;  the  results  exceeded  my  most  san-^ 
guine  expectations.  I  afterwards  prepared  a  large  quan* 
.tity,  which,  at  my  request,  several  gentlemen  (particu- 
larly B.  West,  Esq.  P.  R.  A.  John  Trumbull,  Esq.  and 
Sir  H*  C.  Englefield)  were  so  obliging  to  try  in  oil,  and 
in  water,  and  I  have  had  the  satisfaction  to  learn,  that  in 
beauty  and  intensity  it  surpasses  every  brown  paint  now 
jia  use,  with  the  additional  advantage,  that,  by  reason 
of  its  purple  tint,  it  for^is,  with  white,  various  shades  of 
bloom  or  lilac  colour,  which  do  not  appear  liable  to  fade 
like  those  which  are  formed  by  means  of  lake. 

The  prussiates  obtained  from  acetite,  sulphate,  nitrate, 
and  muriate  of  copper,  are  all  very  beautiful,  but  the 
finest  and  deepest  colour  is  affoi^ded  by  the  muriate.  I 
have  found  also  that  prussiate  of  lime  can  be  better  de- 
.  pended  upon  for  this  purpose  than  prussiate  of  potash. 
The  best  mode  therefore  of  forming  this  pigment,  is  to 
take  green  muriate  of  copper,  diluted  with  about  ten 
parts  of  distilled  or  rain-  water,  and  to  pour  in  prussiate 
of  lime  until  the  whole  h  precipitated  ;  the  prussiate  of 
copper  is  then  to  be  well  washed  with  cold  water  on  tli^ 
filter,  and  to  be  dried  without  he^t* 

*  Phil.  Traps.  1724,  p.  1?.  ,     .  - 

Desenptim 


tot^ripHon  cf  an  imprifoed  Mill  for  grinding  hard  «fci^- 
stances;  invented  by  Mr.  Gar^jett  Tirry,  of  the  City 
Road^  Finsbwry^-sqiuirei    With  a  Platen 

% 

"  V 

From  the  Transactions  of  the  Society  for  the  Encoiu 
ragemcnt  of  Arts,  Manufactures^  and  Commerce. 

The  Silver  Medal  was  adjudged  to  Mr*  Ter^y.  for  this  • 

r 

ItrJention, 

A  His  mill  is  Calculated  for  the  put-posel  Of  grinding 
liafd  substances.  One  has  been  made  oh  a  large  scalej 
which  reduces  to  powder  coffee,  bones>  ashes,  and  othef 
feuch  things  1  it  has  also  been  tried,  and  found  effectual 
and  expeditious  in  breaking  dovrn  beans,  peas,  malt^ 
barley,  &c. 

A,  (Fig.  1,  Plate  IX.)  the  hopper,  or  receptacle  Of  the 
articles,  which  are  intended  to  be  ground. 

B,  a  spiral  wire,  iti  the  form  of  a  revetsed  cone,  tO» 
regulate  the  delivery  of  them. 

C,  an  inclined  iron  plate,  ht;tng  upon  a  pin  dn  its 
higher  end  :  the  lowei'  end  rests  on  the  grooved  axis  D; 
and  agitates  the  wite  B* 

D,  the  grooved  axis,  or  grindiitg  <jylindcr,  which  acts 
against  the  channelled  iron  plate  E- 

F,  a  screw  on  the  side  of  the  mill^  by  means  of  which 
the  iron  plate  E  is  brought  nearer  to,  or  removed  farther 
from,  the  axis  D,  according  as  the  article  is  wanted  finer 
or  coarser* 

G,  the  handle,  by  which  motion  is  givefi  to  the  axis. 
H,  the  tube  whence  the  articles,  when  gnmnd,  are  rd- 

ceired* 

N*  B.  The  front  of  the  ihill  is  taken  off,  in  order  to 
thow  its  interior  construction^ 

*#  Description 
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i)i^m0on  of.aL  Mating  Level  br  art  Artificial  Bey^zm^  ^' 
for  m^tng  Altitudes  of  the  Celestial  Bodies-^  Kc.  on  Land  - 
l^  Hadkif's  2iuidfant ;  "witH  sbme  Remarks  on '  different  ' 
Lebels.    M  the  Reverehi  Jai^ies  Little,:       -: 

With  a  Plate.  \        \        .        \ 

yrom  the  Transactions  of  the  Royal  Irish  Academy, 

J.  HE  usefulness  at  sea  of  that  excellent  instrument,  the 
Hadley's  quadrant,  is  known  to  every  navigator,  it  being 
the  cinly  one  by  whipb,  without  any  stand  or  fixed  posi^ 
tion^'and  even  when  the  ob^rver  is  in  motion,  accurate 
observations  can  be  made  of  the  altitudes  of  the  celestial 
t>odie5  and  their -ano-nlar  distances  in  order  to  find  the 
longitude ;  and  it  wpuld  .^l^o,  as  being  the  most  accurate 
^nd  ready  of  all  small  and  ppi^table  instruments  of  that 
pature,  \^  exceedingly  useful  at  land,  especially  to  a 
traveller,  in  taking  cursory  ohserv-ations,  to  discover  the 
Jatitudci  &c,  of  places  ocfciisionally  visited,  if  it  wei:e 
fiirnished  w}th,  an  artificial  horizon  or  level  to  supply  the 
place  of  that  natural  one  whigh  at  sea  the  water  around 
the  obscKvef  affords,  an^  from  which  the  altitudes  of  the 
l^elestial  l^odies  are  measuti^d :  for  wailt  of.i^uch  a  level  on 
land,  they  who  make  observatipns  with"  an  Hadley's  qua- 
.drant,  which  is  not  fij^ed  ^nd  adjusted  by  a  plummet  or 
fj^'ijt-lqvel,  are  obliged  to  take  these  siltitudes  bv  mea- 
s^ing  the  angular  distance  between  the  object  and  the 
'in^a'sfc  of  the  feame  seen  on  the  smooth  and  level  surface 
^Fa  stagnant  fluid,  ^s  water^  quicksilver,  :&c. ;  and  \j'heu 
•the  object  is  ve^'y  remote,  that  'angular  distance  will  be 
^PMble  its  elevation  above  the  real  hori:^on.  But  as  such 
fiDscrvat^oaa  ipust  be  made  in  the  opi^n  air,  and  the  least 
i\  \  ■       breath 
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breath  of  wind  will  ruffle  the  surface  of  the  fluid,  it  is 
necessarj'  tq  cover  it  with  two  glass  planes,  joined  at  their 
upper  edges,  and  erected  like  the  roof  of  a  house  over 
\he  v^sel  containing  the  fluid  ;  each  of  these  planes  mtist 
have  its  opposite  surface?  ex?^ctly  p«irfillel,  \vhich  Js  neyer 
the  case  with  plates  of  looking-glass,  and  the  proper 
planes  with  the  requisite  apparatus  are  in  few  places  to 
be  procured,  and  liable  to  accidental  injury.  Instead  of 
this  flujd  artificial  horizon  I  have  used  the  following  one, 
which  C9.n  any  where  be  easily  made,  and  which  I  found 
to  answer  well,  as  being  accurate  and  portable,  less  lia- 
ble to  accidents  in  travelling  than  the  former^  jind  disco- 
vering in  the  aqt  of  observation  its  own  errors  of  adjust- 
ment.  I  constructed  it  in  the  two  forms  hereafter  de- 
scribed, the  first  of  which  is  represented  in  a  perspective 
view  in  Fig.  I,  (Plate  X),  and  in  a  section  through 
the  mic^clle  in  Fig.  2 :  the  second  form  appears  in  Fig.  8, 
in  a  like  section  through  the  common  axis  6f  its  parts. 

It  consists  of  a  circular  plate  of  glass  A,  (made ^  of  a 
piece  of  looking-glass)  whose  upper  surface  is  plane  and 
polished,  but  the  under  surface  has  its  polish  taken  away 
by  being  rubbed  with  a  piece  of  lead  and  flour  of  emery 
with  water,  so  that  an  image  of  any  object  can  appea^r 
by  reflection  from  its  upper  surface  only  :  to  this  is  ce- 
mented, with  black  sealing-wax,  the  frame  B  C,  (made 
of  steel,  or  it  might  be  of  brass,)  both  having  been  pre- 
viously made  very  clean  and  bright,  heated  in  an  oven, 
and  then  cooled  slowly :  this  frame  is  composed  of  the 
round  plates  B  and  C  fastened  together  by  the  two  rods 
or  pillars  ff,  a,  strongly  rivetted  or  brazed  to  both  plates  :' 
the  piede  DE^F  is  composed  of  the  round  plate  D,  which 
is  exactly  fitted  and  screwed  close  and  immoveable  by 
two  screws  to  th^  plate  C,  so  that  both  may  bt  parallel 
to  A  and  B.     In  the  middle  of  the  plate  D  is  brazed  the 

pipe 
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pipe  p.p  :  this  pipe  is  made  of  steel,  and  its  vsides  as  thia 
and  light  9^  way  be  consistent  with  strength  to  secure  it 
from  being  easily  bent  ;^  it  tapers  a  little  towards  its  end, 
and  its  nei«an  external  diameter  is  about  ^\  of  an  inch :  ia 
the  middle  of  this  pipe  is  a  steel-wire  hardened  towards 
the  lower  end,  and  tapering  upwj^rds  towards  E,  where 
it;  is  screwed  (loosely)  through  the  middle  of  a  short  pin 
or  plate  fastened  in  the. mouth  of  tlie  pipe,  which  pipe  is, 
(for  strength)  inserted  quite  through  the  plate  D.  Thft 
lower  end  of  the  wire,  which  extends,  a  little  below  the 
pipe,  has  a  hole  thi*ough  it  at  G  at  right  angles  to  its 
axis,  as  represented  (enlarged)  in  Fig.  4,  and  also  in 
Fig.  5,  in  another  section  of  the  wire  which  is  at  right 
angles  to.  the  section  in  Fig.  4  :  this  hole  is  to  contain  tlje.^ 
Jsnot  q(  a  looped  thread  ^,  whifh  is  inserted  through  a 
very  small  perforation  made  in  the  axis  of  the  wire,  and 
only  so  wide  as  just  to  admit  the  thread  tight  through  it,- 
or  instead  thereof  a  very  fine  and  flexible  string  of  cat-gut 
or  fiddle-stringj  in  order  that  x^hen  a  weight  is  appended 
to  thQ  string  it  niay<  pull  the  wire  only  by  a  point  in  its 
axis.  A  ring  or  hoop  r  r  (of  iron)  is  brazed  on  the  lower, 
end  of  the  pipe  ppy  just  so  bread  as  to  admit  four  eqiii->' 
distant  and  opposite  adjusting  screws  ^^  (made  of  tern- 
pered  steel,  and  having  square  heads,  in  order  to  be' 
turned  by  a  key  as  well  as  by  a  turn-screw)  to  be  inserted" 
through  it ;  and  the  hoop  is  to  be  so  thick  as  to  sustain, 
without  change  of  its  circular  sliape,  the  pressure  of  the 
screws  against  the  wire  G  E.  The  pipe  pp  is  to  be  fixed 
perpendicular  in  the  plate  D,  that  it,  and  also  the  wire 
E  G,  when  in  the  middle  of  it,  may  be  at  right  angles  to 
the  oiirror  ;  and  then  any  little  deviation  of  the  wire  from 
this. will  be  corrected  by  moving  the  wire  (which  must  be 
so  fixed  as  to  yield  easily)  towards  that  side  where  it 
makes  too  great  an  angle  with  the  mirror,  which  is  done 
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186     Description  of  a  Reflecting  Levels  Xc.  CJi  Land 

by  first  withdrawing  the  adjusting  screw  on  the  same 
side,  and  then  advancing  the  opposite  screw  :  and  when 
the  wire  is  thus  firmly  pressed  by  the  four  opposite  screws 
it  cannot  change  its  position  after  being  made  vertical  to 
the  mirror,  nor  consequently  the.in^rument  ahftr  its  ad- 
justment *. 

*  The  plate  D  might  be  omitted*  and  the  pipe  with  the  wire  EG 
might  be  fastened  in  the  plate  C»  ^fre  it  not  that  theire  thould  be  \- 
hole  left  in  the  middle  of  this  plate  to  allow  the  needle-cap  (hereafter 
mentioned)  to  be  fixed  in  the  plate  B>  and  if  made  of  steely  to  be  p<v- 
Hshed  atiew^  should  it  ever  contract  rust  i  to  prevent  which,  it  would  be 
.  best  to  keep  always  a  drop  of  oil  in  it.  The  wire  should  be  so  thick  at  the 
place  of  th^  screws  that  iu  diameter  may  be  only  about  -^  of  an  inch 
less  than  the  internal  diameter  of  the  pipe ;  and,  when  the  instrameat 
is  adjusted,  the  wire  should  be  as  nearly  as  possible  in  the  middle  of  th« 
pipe  ;  for,  if  it  were  removed  too  much  to  one  side,  each  pair  of  the 
screws,  whose  ends  are  all  equidistant  from  oqe  another,  would  not 
press  the  wire  in  points  of  it  diametrically  opposite ;  in  which  case  th^ 
withdrawing  of  one  screw  alone  might  not  permit  the  motion  of  the 
wire  to  that  side,  but  it  might  be  requisite  to  ease  two  contiguous  ones« 
and  create  a  necessity  for  altering  all  the  screws,  which  woidd  render 
the  adjustment  very  troublesome,  .This  will  be  avoided  by  making  the 
wire  as  thick  as  it  may  conveniently  be,  just  m  the  place  of  the  screws, 
and  by  having  the  pipe  fixed  at  right  angles  to  the  mirror. 

4^nother  mcibod  of  appending  the  weight  to  the  stem  is  represented 
enlarged  in  X^g.  6.  The  lower  part  of  the  stem  is  formed  as  at  S  T, 
and  a  pin  P,  made  of  hardened  steel,  is  screvved  into  it,  in  whose  end 
is  a  conical  cavity  with  a  fine  apex  to  receive  the  fine  and  hard  point  of 
a  hook  H,  made  of  a  thin  plate  of  steel,  and  fashioned  as  in  the  figure  : 
tb rough  a  hole  in  the  hook  at  h  a  string  is  put  to  sustain  the  weighty 
which  it  is  plain  will  thus  pull  the  stem  only  by  that  point  in  its  axis 
whieh  is  the  vertex  of  the  conical  cavity.  \Vh9ther  this  or  the  above 
method  of  suspending  the  weight  is  the  best  I  cannot  say,  though  X 
have  tried  both;  but  would  ratlier  recommend  the  former,  as  being 
more  simple,  and  consequently  fitter  for  a  portable  instrument,  which 
should  consist  of  as  few  parts  and  common  materials  as  possible,  lest 
&ny  should  be  lost,  deranged,  or  damaged.  ,- 1  made  trial  of  a  small 
ling  (to  hang  the  weight  from)  passed  through  the  end  of  the  stem^ 
which  was  made  tlHti^  but  it  would  not  s^|swer> 

In 
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In  making  this  little  instrument^  care  must  be  taken  to 
form  it  so,  that  when  the  frame  B  Q,  and  its  appendages 
D  F,  are  screwed  togetlier,  then  the  common  axis  A  G 
#f  the  wh(de  shall  pass  through  the  centre  of  the  plate  A^ 
and  be  at  ri^ht  angles  to  its  plane ;  for,  when  this  is  the 
case,  if  it  be  contrived  to  sustain  the  axis  A  G  in  a  ver- 
tical position^  the  plate  A  will  be  kept  in  an  horizontal 
one/  and  will  be  a  reflecting  level :  this  is  effected  by 
Suspending  the  whole  from  a  point  N,  (Fig.  3,)  in  the 
axis,  as  near  the  plate  A  as  can  be,  and  hanging  from  the 
looped  string  /,  by  a  hook,  a  weight  to  swing  in  a  vessel 
of  water,  or  in  the  air,  if  it  be  calm  enough.  The  point 
of  suspension  is  in  the  axis  of  a  pin  pf  steel  H**  (tem- 
pered very  hard)  inserted  through,  and  fixed  in  the  plate 
B,  having  a  conical  cavity  in  it,  whose  apex  is  polished, 
to  receive  the  point  of  a  strong  and  hard-tempered  steel 
needle  N,  which  needle  slipports  the  instrument,  and  is 
itself  sustained  perpendicularly  in  an  iron  arm  K,  rivetted 
in  the  plate  M,  by  which  it  is  fastened  by  the  screw  L  on 
the  inside  of  a  vessel  or  case  about  eight  inches  deep  and 
near  three  inches  wide  internally :  the  arm  K  has  such  a 
length  and  position  as  that  the  needle  N  shall  be  in  the 
middle  of  the  vessel :  this  vessel  is  to  rest  or  be  susttuned 
steady  on  some  stand,  or  to  b^  steadily  fastened  by  a 
screw,  in  an  upright  situation,  to  a  iirm  door-post,  tree, 
or  wall,  &c. :  when  the  vessel  is  vertical  its  upper  edges 
must  be  level,  and  the  arm  K  must  be  placed  so  high  as 
that  the  upper  surface  of  the  plate  or  mirror  shall  be  ycary 
little  higher  than  the  edges  of  the  vessel :  Uie  lower  part 
of  the  vessel  is  to  hold  water  sufficient  to  cover  th^ 
weight,  and  the  upper  part  is  to  have  a  door  in  the  side 

*  A  stroog. agate  needl^cap)  such  as  is , used  lor  coippass-Desdlcs, 
and  fixed  iu  the  plate  B>  would  answer  best. 
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to  allow  the  instrument  to  be  sitspended,  and  its  weight 
hxing  by  a  book  iVom  tlie  loop  of  the  tbriad/,  or  its  tih 
brations  to  be  stopped ;  for  which  purposes  the  do<»^ 
should  descend  to*near  tbe  surface  of  the  water :  it  is  ti» 
Ke  shut  at  other  times  to  prevent  the  Wind  Itoiil  agitattng 
the  level.  .    '  * 

Fr^m  this  description  it  is  evident,  that  when  tbe  iiW 
strument  is  suspended  from  the  point  N,  underthe  ceii« 
tre  of  the  mirror,  and  th«  weight  appended  to  G,  or  the 
middle  point  of  the  hole  ."in  tbe  axis  of  the  wire,  these 
two  points  would  be  always  in  the  line  of  the  direction  of 
gravity  if  the  instrument  itself  had  no  weight,  of  if  that 
line  passed  through  the  centre  of  gravity  of  tbe  whole 
machine ;  but  if  the  glass  plate  and  nietai  frame  could  bt 
divided  into  two  parts,  of  unequal  weight,  by  a  piane 
passing  in  any  direction  through  A  G,  then  the  axis  A  G 
would  be  thrown  out  of  the  direction  of  gravity,  and 
cotiseqtiently  the  mirror  out  of  tl»e  level  more  or  less  ai 
the  weight  appended  at  G  is  less  or  more  :  this  can  scarce 
happen  if  the  point  of  suspension  N  be  in  tlie  .centre  of 
tiie  plates  A  and  B,  each  of  the  plates  B,  C,  and  D,  foe 
of  umform  thickness,  tbe  pillars  a,  ^,  of  equal  siae, '  equi^ 
distant  from  N,  diametrically  opposite  and  at  right  an*- 
gles  to  the  plates  B  and  C,  and  tlie  stem  E  F,  in  the 
middle  of  the  plate  D,  and  perpendicular  to  it;  and  th«« 
the  fine  A  G  be  tbe  vertical  axis  rf  the  wbol6,  and  erf  ead^ 
of  the  parts  :  this  easily  may,  and  must  at  jSr$t  be  neariy 
effected  ;  which  will  be  known  in  some  measure  by  tbfe 
•plate  A  resting  level  wheti  the  instrument  is  suspended  oil 
%he  needfe  N  without  any  weight  hung  from  the  end  of 
the  stem;  «od  if  it  coiidd  be  effiacM  accurately,  there 
would  be  no  use  for  the  pipe  pp^  and  a  solid  stem  £  F 
might  be  fixed  in  the  plate  D  ;  but  when  the  M'eight  is 
bung  from  the  stexa>  and  the  instrument  receives  a  circii- 
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br  motion  round  the  plumb-line,  (which  certainly  may  be  » 
considered  the  same  as  A  G,)  it  will  be  found  that  the 
tmsige  of  a  fixed  object  seen  hy  reflection  in  the  vh^stot^ 
by  ail  eye  kept  also  fixed  or  viewing  it  through  U  fixed 
sight  or  vane,  will  not,  during  the  motion  of  the  instru- 
ment, Appear  every  where  at  the  same  distance  from  the 
centre  or  edges  of  the  circular  plate  or  mirror,  but  the 
image  ^vill  move  or  shift  its  place  in  it ;  a  certain  proof 
thiat  this  was  not  horizontal,  and  that  though  the  line  A  G 
is  insensibly  different  from  the  line  of  gravity,  yet  that  it 
was  searce  possible  to  fix  that  line  at  right  angles  to  tiie 
plate,  but  that  there  was  a  necessity  for  adjustment :  for 
this  purpose,  therefore,  the  four  adjusting  screws  ss  were 
added,  whose  mode  of  action  and  effect  have  been  ex- 
plained« 

If,  during  almost  half  a  revolution  of  the  mirror  round 
th^  axis  N  G,  (\rhrch  motion  the  arm  K,  being  made  pur- 
posely thin  and  the  pillars  a  a  small,  will  allow)  the  re- 
flected image  of  a  fixed  object- seen  as  above  mentioned 
appears  also  fixed,  the  mirror  is  as  perfectly  horizontal 
as  the  plumb-line  is  vertical ;  supposing  the  surface  of 
the  mirror  to  be  a  true  plane  (and  one  must  be  unlucky 
indeed  in  tlie  choice  of  a  piece  of  looking-glass  if  it  be 
not  sufficiently  so)  ;  and  as  it  can  by  the  adjusting'*screws 
be  regulated  to  as  much  precision  as  the  eye,  even  as- 
i»T8ted  by  a  telescope,  can  ascertain  the  contact  of  two 
images,  and  also  proves  its  own  adjustment,  (by  turning 
it  round  on  its  axis,)  which  can  be  farther  verified  fay 
comparing  angles  taken  by  reflection  from  it  with  those 
taken  from  the  surface  of  a  fluid  ;  al^o  as  it  does  not  seem 
likely  to  change  its  form  after  being  adjusted,  and  the 
screws  made  firm;  it  seems  in  this  respect  unexception* 
able,  and  it  may  be  adjusted  the  way  before  mentioned 
by  observing  the  image  of  any  iisced  object,  as  the  smi  dr 
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tnooiiy  the  top  of  a  mcantain  or  building,  a  j^andle  placed 
at  the  dbtance  of  ten  l^r  fifteen  feet,  a  wafer  fastened  on 
tbe  glass^paoe  of  a  window,  he.  if  when  the  miiror  >ia 
made  to  revolve  round  the  axis  A  G^  without  any  pen* 
dulous  vibration  of  the  weight,  the  imsi^Jirsi  ascends  to- 
wards the  part  of  tbe  mirror  most  remote  iBrom  the  eye, 
and  then  descends^  that  part  of  tbe  mirror  in  which  At 
image  i$  seen  most  elevated  or  culminating,  also  ascends 
or  is  raised  above  the  level ;  and  it  wiH  be  lowered  by 
{rst  unscrewing  a  little  the  adjusting-?crew,  which  is 
neareist  to  the  most  elevated  place  of  tbe  image  on  the 
same  side,  and  then  screwing  up  the  opposite  screw  ;;  fer 
this  will  make  the  end  of  the  stem  approach  towards,  or 
make  a  less  angle  with  the  mirror  on  the  side  where  t^t 
angle  was  too  great,  t.  e.  where  the  mirror  was  too  much 
elevated  :  also  if  the  image,  during  the  revolution  of  the 
•mirror,  appears /r^^  to  descend  towards  the  observer,  and 
then  to  ascend y  that  part  of  the  mirror  in  which  the  imag^ 
is  lowest,  is  too  much  ele^-ated  above  the  horizon,  and  it 
will  be  depressed  by  withdrawing  the  screw  next  to  the 
lowest  place  of  the.  image,  (which  is  now  the  highest  part 
of  the  mirror,)  and  advancing  the  opposite  screw  as  be- 
fore ;  so  that  the  adjuster  must  be  cautious  not  to  mistake 
the  order  of  the  ascent  and  descent  of  the  image,  jior  thfe 
direction  of  its  motion;  for  as  it  has  (in  every  complete 
revolution)  both  an  ascent  and  descent  towards  and  firom 
the  highest  and  lowest  points,  if  th'e  observer  mistakes 
the  one  for  the  other  he  may  move  the  screws  erronc* 
ously,  so  that  he  must  previously  ascertain  the  highest 
and  lowest  {dace  of  the  image. 

That  it  is  by  the  elevation  of  the  mirror  on  the  side  in 
which  the  image  appears  it  is  made  to  ascend,  may  be 
ocularly  demonstrated  by  giving  that  diameter  of  die 
mirror,  which  is  in  tlie  same  plane  of  rejection  with  th» 
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eye,  the  dbject,  and  image,  an  angular  motion  in  that 
plane  upon  the  point  of  suspension ;  but  if  one  would 
choose  to  know  the  optical,  reason  of  this  effect,  and  of 
the  preceding  directions,  (and  the  knowledge  of  the. 
theory  of  any  instrument  enables  the  reader  to  appreciate 
its  merits,  and  also  precludes  injudicious  attempts  at  aU 
teration  or  improvement ;  on  which  accounts  I  think  the 
theory  should  accompany  the  description  of  every  ma- 
chme),  he  may  understand  it  from  considering  thefoU 
lowing  circumstances ;  and  indeed  since  differences  in  the 
distances  of  the  near  objects,  by  which  alone  this  mirror, 
when  not  level,  could  sometimes  be  adjusted^*,  will  pro- 
duce  a  variety  of  motions  and  places  of  the  reflected 
image,  ]vhile  the  mirror  is  turned  round  the  plumb-line^ 
even  when  the  altitude  of  the  objects  does  not  vary  ;  and 
vke  versay  differences  in  the  altitudes  when  the  distances 
are  unvaried ;  which  might  puzzle  and  disgust  the  person 
adjusting  it,  and  create  doubts  of  'it^'  accuracy,  it  is  the 
,  more  necessary  to  give  some  explanation  of  its  optical 
properties  when  it  is  proposed  for  use. 

•  Though  the  want  of  adjustment  of  this  level  may  be  discovered  ia 
every  observation  of  the  ce1esti«l  bodies,  in  which  case  their  great  dis- 
tance renders  the  place  of  the  eye,  and  consequently  of  the  quadrant 
used,  immaterial ;  yet  it  can  scarcely  be  adjusted  by  an  observation  of 
the  sun^  dec.  unless  they  are  very  near  the  meridian,  when  there  might 
not  be  time  enough  to  accomplish  it,  and  also  unless  the  altitude  of  the 
sun,  &c.  be  not  too  great :  therefore  the  sun  will  not  answer  well  for 
adjusting  it  in  low  latitudes,  nor  the  moon  except  when  at  full :  it  will 
on  these  accounts  be  most  generally  convenient  to  adjust  it  by  a  near 
object,  in  which  case  the  eye  must  l>e  fixed,  and  then  there  will  b«  a 
greater  variety  in  the  motions  of  the  reflected  image  on  the  aifror,  ac* 
cording  to  the  .relative  distances  of  the  eye,  and  object  from  it ;  and 
there  should  be  an  attention  to  mitiute  circumstances  in  the  process  of 
adjustment :  wherefore  I  thoi^ht  it  proper  to  give  some  account  of 
the«e  particulars. 

In 
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Id  Fig.  3,  let  the  line  C  B  represent  the  stem  of  the 
levei,  kept  by  the  plummet  in  a  vertical  situation  :  if  the 
instrument  were  truly  ac^usted,  C  B  would  be  the  axis 
of. the  mirror,  and  at  right  angles  to  ita  reflecting  sur- 
face ;  but  if  it  be  inclined  to  this  surface,  ti^en  no  dia*- 
meter  drawn  on  it  will  be  at  right  angles  to  C  B  but  one  ; 
all  others  will  be  inclined  to  it  in  various  angles  of  ob- 
liquity, the  greatest  ^ing  that  at  right  angles  to  the  di- 
ameter which  has  no  inclination ;  and  if  ti>e  mirror  re- 
vcrfve  roand  the  line  C  B,  this  latter  diameter  will  de- 
scribe  a  circle,  but  the  others  intermediate  between  these 
two  will  describe  opposite  conical  surfaces,  having  aU  of 
tbem  diiferent  angles  at  their  common  vertex  C.  Let 
I!  N  be  that  diameter  at  right  angles  to  C  B  the  plumb- 
line,  atid  consequently  in  the  horizon,  and  let  it  be  in 
^lat  plane  in  which  the  eye,  fixed  at  the  place  £,  sees 
the  image  of  a  luminous  point  S  in  the  point  C  :  from  the 
iaw  of  reflection,  the  angle  S  C  H,  made  by  the  incident 
vay  S  C  with  the  muro/,  must  be  equal  to  E  C  N,  made 
by  the  reflected  ray  C  E  with  the  same ;  let  now  the  mir- 
ror revolve  about  the  axis  C  B  till  another  diameter, 
suppose  that  which  is  most  inclined  to  C  B,  viz.  h  n,  falls 
into  the  plane  of  vision  or  reflection  S  H  C  E ;  the  image 
of  S  cannot  now  be  seen  at  C,  because  the  angle  S  C  A  is 
not  equal  to  the  angle  E  C  w,  and  it  can  be  seen  only  in 
a  part  of  the  mirror  where  these  angles,  at  the  point  of 
incidence.  Mill  be  equal,  and  that  will  be  (when  the  ob- 
ject is  very  remote)  at  a  point  /,  whose  angular  distance 
C  E «  from  the  point  C  is  equal  to  twice  H  C  A  the  ob- 
liquity  of  the  speculum  *,  or  because  the  angle  made  by 

two 

*  When  the  >bject  S  is  so  Sistant  that  the  angle  C  S  t  is  evanescent, 
the  rav  S  i  wil  ifall  on  the  mirror  in  the  same  direction  as  S  C,  that  is*, 
in  S  t  parallel  to  S  C  :  when  the  ray  fell  at  C  on  the  diameter  H  N, 
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t\Vo  lines  or  planes  is  equal  to  that  made  by  two  perpen- 
diculars to  the  same,  if  C  h  be  perpendicular  to  h  C,  i^ 

will 

the  angle  of  incidence  was  S  ^  A«  but  in  the  change  of  the  reflecting 
plane  H  C  to  A  C,  that  angle  receives  an  increment  H  C  ^  equal  to 
B  C  6,  and  the  angle  of  reflection  must  receive  the  same ;  so  that  the 
angular  velocity  of  the  reflected  ray  is  double  that  of  the  speculum}  atid 
hence,  if  the  angle  £  Cy*  be  made  equal  to  twice  B  C  ^,  Qf  will  be 
the  reflected  ray,  arid  if  the  eye  were  at^  it  would  see  the  image  at  C» 
but  the  ej^e  remaihin*  at  E  will  see  it  at  i,  in  a  direction  parallel  to^C, 
ahd  at  an  angular  distance  C  £  t  equal  to  £  Q>fy  from  the  point  C  \ 
because  there  the  angles  of  incidence  and  reflection  S  i  a>  £  i  a  are 
equal,  being  the  same  as  S  C  (i,  ^ C  d.  But  if  the  object  S  be  so  near 
that  the  angle  CS  i  or  f  2  S  is  of  a  sefisible  magnitude,  then  the  inci- 
dence  S  2  /i  is  less  than  it  was  before^  by  the  quantity  of  this  angle,  and 
the  angle  of  reflection  £  i  a  must  be  equally  diminished,  or  both  re- 
ceive equal  and  contrary  alteration,  which  will  be  when  the  image  is 
formed  at  that  points,  betwteh  t  and  C,  whefe  the  angles  of  incidence 
and  refleciioh  S  ^*m,  £  k  f»  will  receive,  the  former  such  an  increment 
k  S  2,  and  ihfe  latter  such  a  decrement  k  £  i,  as  will  restore  theic 
equality.  Hence  it  appears,  that  if  the  distance  of  the  eye  remains  un- 
varied, and  also  the  elevation  of  the  object  H  C  S  at  the  point  C,  the 
nearer  the  object  S  approaches  this  point,  the  nearer  will  the  image  ap- 
proach to  it ;  because,  as  th€  object  accedes,  the  apgle  C  S  i  enlarges^ 
and  consequently  C  £  i  must  diminish. 

But  the  various  motiond  and  positions  of  the  image,  caused  by  the  ob- 
liquity of  the  mirror  to  the  borizon,  cannot  be  clearly  understood  but 
by  investigating  its  path  or  place  during  a  revolution  of  the  mirror 
,  round  the  plumb-liri6.  Let  the  line  of  direct  vision  E  S  be  drawn,  h  C 
be  produced  to  rf,  and  from  the  intersection  A  of  S  EandB  C  produted, 
let  A I  be  drawn  parallel  to  it,  and  from  %  let  %  a  be  drawn  also  parallel 
until  it  meets  th^  axis  t^C  produced,  in  the  point  a ;  since  i  C  is  perpen- 
dicular to,  the  mirror^  so  aUo  will  b^  1  A,  ia  (£1.  H,  70  ;  and  if  the 
lYikror  be'  supposed  to  rievoive  round  the  line  BA,  carrying  withity' 
tvith  its  own  angular  motion  the  lines  l  d,iAi  and  2  a,  these  will  con- 
tinue parallel  and  perj^endiculdr  as  revolving  together  in  tlie  same  piano 
ivith  the  Tine  b  C,  which  hatf  no  motion  with  respect  to  the  mirror ; 
out  the  finei  A  I,  as  intersecting  the  line  of  sight  £  S,  and  perpendicular 
io  the  miirror,  is  always  iti  the  plane  of  reflectioh,  therefore  so  also  v^ill 
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will  be  equal  to  tmoe  6  C  ^  ;  SQ  that  wbep  this  ^ngle  is 
npthingi  the  vo^^  will  bo  ^^  <*st  while  the  mirror  re- 
volves 

the  othcx  Iine9  parallel  to  it,  and  the  in^gc  !i^ill  always  be  seen  ip  some 
part  gf  the  lines  A  I«  at;  but  these  lines  have  a  conical  motion  round 
the  cbnimon  axis  B  C  a»  and  therefore  the  imajge  will  partake  of  that 
motion  laterally  as  well  as  directly,  during  the  revolution  of  the  mirror 
from  the  plane  (represented  in  the  figure  by  the  plane  of  the  paper)  in 
which  the  diameter  A  C  is  that  most  inclined  to  the  axis  of  the  motion 
ABi  and  the  extent  of  the  lateral  niotiou  will  be  limited  within  the 
angle  C  A  I  by  the  line  A  J,  a,n()  not  by  any  other  line  a  t,  because  the 
former  terminates  both  in  th^e  axis  of  motion  and  also  in  the  liqe  of  di< 
rect  vision  £S,  anc]  has  the  same  angular  motion  about  this  line,  which 
the  plane  of  reflection  has  during  the  revolution  of  the  mirror  ^  so  that 
when  the  mirror  or  the  diameter  h  n  has.  made  one-fourth  of  a  revolu- 
tion from  its  situation  in  the  fixed  plane  £S  H  C,  the  ima^e  will  have 
descended  from  the  plac/e  i  to  the  diameter  h  »,  passing  through  the  axis 
AB,  4nd  now  at  right  angles  to  its  former  position  j  and  will  also  have 
receded  laterally  from  that  axis  to  the  distance  C  I,  for  it  will  always  be 
seen  in  the  diameter  h  n  (which  is  most  inclined  to  the  axis,  and  wherein 
ihe  line  A I  rests)  during  its  revolution;  and  its  distance,  as  mea- 
sured op  the  surface  of  the  mirror,  from  the  plajie  EC  HS,  will  be^ 
the  sine  of  the  angle  made  by  the  radius  C I  in  its  revolution  i  and  its 
distance,  the  same  way  measured,  from  a  plane  passing  through  C,  and 
at  right  angles  to  the  former,  will  be  the  cosine  of  the  same  angle,  apd 
described  by  the  radius  C  i :  and  from  this  it  appears  that  the  path  which 
^e  image  traverses  on  the  surface  of  the  mirror  by  the  composition  of 
such  direct  apd  lateral  motions  during  a  revolution  is  an  ellipse,  whose 
vertex  is  at  t,  its  centre  a  point  in  the  axis  C  A,  its  greatest  semiaxis  the 
perpenjdicular  distance  between  %  and  AC,  and  its  conjugate  semiaxis 
the  perpendiciilar  distance  between  I  and  A  C,  and  that  the  apparent 
|Kath  or  locus  of  the  image  is  the  same  ellipse  seen  obliquely  by  the  eye 
at  £,  xvhose  greatest  semiaxis  is  e(|ualto  the  sine  of  the  angle  C  £  t,  CE 
being  the  cosine ;  and  least  semiaxis  the  sine  of  the  angle  C  A  I,  made 
to  subtend  an  angle  whose  cosine  is  also  C  £. 

These  ellipses  will  be  formed  in  any  part  of  the  mirror,  as  well  as 
the  middle  of  it ;-  because  the  same  change  of  position  of  its  surface  du- 
ring a  revolution  which  is  presented  to  the  eye  in  whatever  place  it  |tiay 
view  the  image,  will  be  the  same :  also  the  ellipses  will  enlarge  with  the 
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Vort6§  tbJihi  B  C  t  iSth^etdte  th^  st^  B  C  "be  sb  ixittied 
hy  ^  IkdJQsting  scteW^,  thvH  (ti^  pfoiiit  B  will  coincide 

inclinatioB  or  obUquiiy  of  the  mirror  to  the  axis  of  itiodoay  or  stem  of 
it,  and  their  eccentricity  will  be  invejrsely  as  the  altitude  of  the  ol:»ject« 
if  the  distance  of  the  eye  and  object. from  the  mirror  does  not  vary  *,  for 
ih€  angle's  C  £  t  and  C  A  t>  deterihining  the  ellipse,  enlarge  with  the 
^ngle  AQborltCh,  bttt  thfe  lower  the  object  is  the  nearer  doed  tlie 
line  t)t  sight  £  S  aj>pt6ach  the  niirr6r,  and  the  eonjugate  semtaxfs  of  ^e 
Mlipte  approaches  to  i^e  vfeftex  A  of  the  angle  C  A  I,  within  which  it' is 
confined ;  so  that  thi«  axis»  which  is  the  sioe  of  the  angle  CElg  diitii- 
nishes  with  the  altitude  of  the  ol^ect,  while  the  angle  C  £  t«  e({ual  to 
twice  B  C  6,  remains  unvaried. 

If  the  relative  distances  of  the  object  and  the  eye  from  the  mirror  he 
mith,  that  the  direct  interval  bctweeft  the  image  i  and  the  line  E  C  is 
btsU  little  ^e^ter  ^an  I  C>  the  visible  place  or  path  of  the  image  will 
.  degenerate  into  a  circle :  if  the  image  is  at  a  less  didtanee  f\tiad  £  C  thin 
thkf  its  place  will  be  again  an  elHpsei  whos^  traiisverae  and  cpnjagate 
^es  will  have  changed  place  with  those  of  the  former  one ;  but  if  the  , 
eye  be  at  an  infinite  distance  with  respect  to  the  object,  the  place  of  the 
image  Will  be  a  right  line  at  right  angles  to  k  n.  Now  from  this  en-s 
qairjr  result  the  following  insiructions : 

lit.  That  such  an  injudicious  situation  of  the  eye  and  dbject  might 
be  pitched  upon  for  the  adjustment  of  the  instrument,  that  the  i|)aage 
.  woukT  appear  to  mo%'e  in  a  cirde ;  in  which  ease  it  wbuld  be  impossible 
to  determine  in  what  |3art  the  mirror  was  most  elevated ;  so  that  the  ob- 
ject chosen  for  adjustnoent  should  be  much  more  di^ant  than  the  «ye, 
and  also  not  too  much  elevated  above  the  level  of  the  miritsr ;  becau'se 
then  the  elliptic  path  of  the  image  will  be  more  eccentric,  and  it  will  be . 
easier  perceived  in  what  part  of  the  mirror  the  vertex  i  of  the  ellipse  is 
formed,  which  it  has  been  shewn  is  the  m6st  elevated  p^rt  of  it, 

Sdly.  That  the  persotn  adjusting  the  mirror  must  make  it  revplve  a  full 
semicircle,  in  order  that  both  vertices  of  the  ellipse  may  be  seen ;  for 
this,  by  doubling  the  greatest  angle  of  aberration,  m^y  tn^ke  it  percep- 
tible, ihoagh  singly  the  motion  and  divarication  of  the  images  could  not 
be  observed :  for  which  purpose  the  instrument  mpst  be  changed  on  the 
needle,  and  replaced  with  its  other  side  towards  the  arm  K,  which  sup- 
ports it:  9nd  if  the  case  or  vessel,  in  which  it  is  suspended,  could  be 

Cc  2  turned 
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yrixh  b,  (which,  is  done  by  tinscreiriog  die^.screw  ^i,^ 
^Fig.  2,)  and  screwing  up;  ^  9,}  tb^n  tbe  plupun^^t  v^ 
bring  back  the  stem  C  B  irom  the  place  b  to  the  line  of 

,  gravity  C  B,  and  at  the  same  time  bring  the  diameter 
A  C  of  the  mirror  to  the  horizontal  position  H  N :  and  if 
the  instrument  be  made  with  attention  to  the  circum- 
stances already  mentioned,  the  change  of  its  centre  of 
gravity  (if  any)  from  the  plumh-hne,  made  by  alteratiQU 
of  the  stem,  will  be  so  little  as  to  be  quite  imperceptible ; 
but  were  that  change  ever  so  great,  since  the  adjustment 
is  made  by  what  is  afterward  actually  the  plumb-line,  it 
can  produce  no  error,  provided  the  weight  which  is  an- 

.  pended  remains  the  s£^me. 

By  this  means  the  level  piay  be  adjusted  tq  a  certain 
degree  of  accuracy,  but  never  to  any  thing  near  preoi* 
sion  ;  this  can  be  effected  by  no  means  that  I  know  so 
well  as  by  the  Hadley's  quadrant  itself,  to  whose  use  it  is 
subservient,  and  from  which  in  return  it  most  readily  re-» 
ceives  its  perfect  adjustment ;  whiph  is  done  by  obser^r 
ving,  when  the  image  of  a  very  remote  object,  as  the  si:^ii 
or  nioon  or  a  bright  §tar  in.twiligbt,  wh^n  near  the  meri-^ 

turned  partly  round,  it  would  facilitate  the  adjustmeot  when  done  liy 
jtbe  image  of  a  very  remote  object 

Sdly.  That  an  observation  may  be  made  accurately  by  this  level,  even 
\vken  it  has  a  great  error  of  adjustment;  by  taking  the  mean  of  tbe 
greatest  and  leasi  altitude^  of  the  observed  object,  which  are  discover- 
able by  the  greatest  and  least  divarication  of  the  im^^ges  during  a  semi' 
revolution  of  the  mirror,  which  will  be  seen  in  that  diameter  of  it, 
wherein  is  also  tbe  transverse  diameter  of  the  ellipse ;  andin  it  is  to  be. 
•  laken  one  of  the  two  altitpcjes,  and,  after  turning  the  niicror  half  round^ 
'  the  other :  the  mea;i  of  these  would  reduce  |he  reflected  ima^  to  the 
centre  of  the  ellipse,  and  is  therefore  the  true  angular  distance  or  alti- 
tude. This  advantage;  of  xhe  level  did  not  occur  to  myself,  but  wai 
suggested  by  Mr.  Professor  Brinkley,  whose  regard  to  the  interests  of 
science  inclined  him  to  give. much  attention  to  i)ij$  inairuqi^nt. 
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dian  and  their  altitude  not  great ;  or  the  top  of  a  very 
distant  mountain  seen  in  the  mirror  coincident  or  in  con* 
tact  with  the  image  of  the  same  object  reflected  by  the 
quadrant  at  the  middle  or  edge  of  the  transparent  part 
of  the  horizoQ-glasSy  will  preserve  (in  the  same  place  of 
that  glass)  its  coincidence  unvaried,  while  the  level  is 
made  to  revolve  half  a  turn  round  its  axis :  if  the  image 
in  the  level  rises  or  falls  from  that  in  the  quadrant^  it' 
must.be  adjusted  by  the  screws  as  before.  If  the  qua- 
drant is  furnished  with  a  telescope  that  inverts,  (by  the  . 
help  of  which  the  adjustment  may  be  rendered  far  more 
accurate  than  it  could  be  done  by  the  naked-  eye)  then 
the  ascent  of  the  image  in  the  mirror,  from  the  fixed 
Image  in  the  quadrant,  must  be  regarded  as  its  descent^ 
and  vice  versa.  Any  near  fixed  object,  of  such  length  in 
en  horizontal  direction  as  to  be  seen,  when  no  telescope 
is  used,  in  the  silvered  and  unsilvered  parts  of  the  ho- 
pzon  glas3,  will  serve  for  the  adjustment,  provided  the 
ieye  be  fixed,  by  having  the  quadrant  immoveably  placed 
len  a  stand,  or  fastened  to  a  board  while  the  adjustment 
is  performing  ;  so  that  it  may  thus  be  very  easily  and  ac- 
curately effected  at  any  time  even  within  doors,  (care 
being  taken  that  the  floor  of  the  room  does  not,  by  spring- 
ing or  bending,  change  the  relative  altitudes  of  the  level 
and  objjpGjt  from  the  ground,  and  their  angular  distance^} 
by  fixing  up  as  an  object  a  strip  of  black  paper  or  any 
kind  of  foil,  &c.  on  a  pane  of  the  window,  extended  ho- 
riBontally:  and  a  smailJLred  telescope,  furnished  with 
cross  wires  set  diagonally  in  the  tube,  (that  the  horizon* 
tal  image  may  appear  within  the  angles  at  the  centre),  - 
and  the  wires  placed  at  such  a  distance  from  the  eye- 
glass, that  a  motion  of  the  eye  will  not  affect  the  appa*- 
f  ent  place  of  the  image  in  the  field  of  view,  may  be  sab-* 
jjM^toted  instead  of  the  quadrant,  if  it  be  more  convenient 

to 
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t6  do  so;  the  manner  6f  peiformifig  tUs  adjttstmefrt  is 
described  undernfeilh  *. 

It 

» 

^  Unless  the  aiDustment  by  a  neat  object  bfc  cpnducte^  ia  k  judi- 
clous  manner,  a  person  may  weary  himself  in  doing  i^  where  yet  there 
is  no  (Tifiiculty.    Let  ttie  quadrant  be  so  fixed  on  a  stand,  or  father  to 
an  iVpright  b()ard,  oh  which  is  fastened  the  arm  K>  supporting  the  level, 
'  that  the  two  ini^ges  ifmy«  by  the  m<iti5n  of  the  ifidto,  tct.  be  brought 
to  corncrde  near  the  middle  of  the  mirror:  thfe  tnirror  may  theki  lie  iifst 
tureed  round  on  the  heedle»  uiHtl  oonie  certain  diameter  df  it,  as  8ii|>- 
pose  that  in  the  direction  of  the  pillars  c»  a>  be  ixi  the  plane  of  visiot)«  Or 
parallel  to  ft,  and  the  inten'al  and  position  of  the  image  in  the  mirror, 
'witli  respect  to  that  in  the  horizon-glass,  should  be  remarked :  the 
*v^ight  bein^  thefi  mken  off,  the  nlirror  should  be  reversed,  and  its  op- 
{)08tte  side  placed  over  the  ariA  k ;  and  when  the  weight  ts  le^^laced, 
the  same  diameter  of  it  should  be  bronght  into  the  f  lanet>f  iriaioii  as 
before :  the  image  in  the  mirror  will  now  be  seen  in  ita  higWeal  or 
lowest  position  in  this  diameter  as  the  place  it  appeared  in  before  was 
the  contrary  \  and  the  image  in  the  quadrant  should  be  raised  or  low- 
ered, by  moving  the  index,  until  this  image  is  judged  to  be  in  the  mid- 
dle between  those  two  plaees  of  the  Itttag^  in  the  mitrtjr  ;  afkd  this  ktt- 
ter  ihoald  then  be  brought,  by  altering  the  two  adjustkig  screws,  whiieli 
are  for  this  purpose  placed  directly  under  the  pilkn,  to  coincide  with 
the  image  ia  the  horiion-glast.    By  4  few  trials,  rajpersing  the  mirror, 
and  altering  the  place  of  the  images,  until  that  in  the  quadrant  is  get 
into  the  middle  between  the  extreme  positions  of  the  other  image, 
C^hich  is  the  centre  of  the  elliptic  path  it  describes,)  and  this  latter 
Milage  th^n  ihade  io  tomcidfe  ^Uh  the  fbriher,  the  afbresaid  diattieter  t>f 
the  ifiitror  wilt,  be  made  level ;  and  the  diaiheter  at  right  angles  to  It 
.will  be  also  rendered  ao^  by  turning  1^  mirror  abotM  on  each  %\dtf  and 
^Itcring  the  other  two  adjusting  Screws  as  the  consequent  elevation  or 
depression  of  the  image  directs.  If  a  tdescope  only,  furnished  with  cross 
tvires,  be  used  for  adjustment,  instead  of  a  quadrant,  then  the  direc« 
Hions  here  given,  with  respect  to  the  image  in  the  horizon-glass  in  the 
^[{tKidrant,  ate  to  be  applied,  as  if  spoken  of  the  centre  of  the  cross  wires 
4ff  thetl^c^op^    A  little  pi'actice  wiH  produce  sOch  a  degree  of  det* 
i^rity  m  this  operation,  that  the  adjusttnimt  may  foe  efi^ted  lii  a  tei^jr 
shQxi  lime  ^  I  liavedoue  it  more  than  once  (to  the  exactness  of  less  than 

■ 

a  minute 


It  must  be  evtd^A^,  £roni  ^9  :vc<;«)imt,  that  tto  error  - 

I 

can  h^ppiei)  in  My  ^bservatipQ  B»fNJ^  yifixh  tbia  ipst;rU' 
i^ent,  wh^n  it  c^n  ba  usee}  a);  all  in  tha  absence  of  high 
winds,  if  its  equilibration  is  peniiitted,  by  having  the 
neie(jlb  on  which  it  is  sQspend^  as  hard  and  fipely  ppiot^ 
ed  as  the  weight  to  be  hung  oh  it  will  allow^  and  the 
necdle-€ap  properly   madei  with  a  fine  apex  and  po-    ' 
lisbied ;  for  beside  the  error  of  i^ji|fi;tmtint|  wbioh  may 
whil^  it  is  using  b^^  detected,  and  either  reine4ied,  or  the 
observation  Qiade  truly,  even  when  that  error  renviins, 
(by  taking  the  laaean  of  the  greatest  and  least  aititudeti. 
the  level  aUbrds  in  a  semi-revolution  of  the  mirror  r9g/>4 
its  ax^,  as  hs^  been  observed  before,}  it  is  liab)#  to  no 
other  error  l>ut  from  a  pendnlpus  n^otion  of  th^  w(3)gl|t  or 
a  tremulous  npotion  of  the  instru^ient  itself  from  its  I^^r^ 
agitated  by  the  wipe) ;  and  if  it  is  a&Oted  by  ^^th^r  of 
these,  it  will  be  visiblfE"-  by  tb^  vibfation  or  tr^mi^r  of  the 
imag«ii7ithe  level  compared  with  that  in  the  q})a4r^nt 
wbiph  r^^^^ji^s  Q^otionless.     Aq4  I  ^Y!^  foun4  tb^t  4);  ^-e^ 
cists  the  action  of  tb^  wind  so  wejll  ^s  tp  admit  ab§fi^v^ 
tions  to  be  n)£v4e  in  almost  any  weather  iu  wbiqH  ^  p^FSPQ. 
would  chuse  to  tak^  them  in  the  open  air,  .  • 

But  I  have  observed  its  steadiness  to  dep^n^  on  thd* 
following  circuitist£^ni(?es : 

1st,  That  the  whple  instrument  be  ^s  light  ^  j^  con**., 
sistent  with  the  necpss^y  stf^ngth^  ^p^eialljF  ^^  Ji^f^ 
remote  from  tbp  point  of  its  suspension,  as  th^  ^dg?s  flf: 

a  mi-nute  of  a  degFe«)  in  less  than  ten  minutes.  The  mirror. \v;JLb^ 
inore  easily  turned  round  its  axis,  without  producing  pendulous  vibra- 
tions of  the  weight;  and  adjusted,  if  the  weight  be  hung  by  a  thread 
«boii(  a  loot  long,  fastened  to  the  looped  string  t,  and  made  to  swing 
thus  iu  water  contained  not  in  its  own  case,  but  in  another  vessel,  uniiV 
<he  a4}i)stii^H  is  iintshed  :  then  the  weight  and  level  rmy  ^b^hung  as 
iieforc.  ,  i 

the  . 
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ther  this  level  will,  when  the  arm  K  supporting  it,  is 
screwed  to  a  tree,  &c.  be  made  steady  enough  by  ^ 
weight, .though  it  be  not  suspended  in  water;  and  since 
a  stone  or  any  thing  almost  m  ill  serve  as  an  occasional 
Weighty  as  also  any  vessel  to  boLi  water,  in  which  case 
notliing  is  wanting  to  it  that  may  not  be  every  where  sup^ 
plied ;  and  as  the  instrument,  with  the  hook  or  arm  K 
which  supports  it,  might  be  made,  of  a  size  not  much 

the  itiusical  ahd  pendulcms  Tibt-aiions  together,  »nd  might  therefore  ad- 
just the  length  of  the  pendtilum  in  every  part  of  its  vibration,  M  as  t« 
ttialie  lid  aGce]eratii>g  force  as  its  distance  from  the  point  of  rest. 

Ai  the  extent  of  the  disadvantages  which  would  attend  an  enlarge^ 
ment  of  the  siic  or  weight  of  the  instrument  beyond  what  is  necessary^ 
may  not  be  obvious,  1  must  observe,  that  the  accuracy  of  observations 
made  by  il  chiefly  depends  On  its  sleadineis  in  riesistrng  the  wind  ;  and 
Mni^e  the  )it\\<Sn  of  the  wind  is  hoi  momentary  but  continued,  its  effect 
will  ht  probably  propbrtional  to  the  extent  of  Surface  exposed  to  it,  and 
ftlfio  to  the  quantity  of  mktier  it  impels*  and  will  be  in  a  ratio  com* 
fiounded  of  both  these,  i.  e,  of  the  surface  of  th^  mirror  and  frame 
which  is  in  the  duplicate  ratio  of  the  diameters  or  dimension^  of  the 
several  parts  ;  arid  of  the  Solid  coi^ent  of  the  instrument,  whichi  is  id 
Ihtf  triplicate  'ratio  of  the  same  diameters :  so  that  rf  the  drametef  of  each 
part  be  made  twice  |(reateir  in  one  of  &e^  instruments  than  in  another, 
the  action  of  \X\^  vvihd  on  the  fbrmer  will  be  esterted  on  four  times  tf 
greater  surfa<;e  than  is  exposed  to  it  by  the  ktrer,  and  on  ^ight  times  a 
greater  mass :  it  will  therefore  elevate;  the  extremiiy  of  the  stem,  and 
with  it  the  appfended  weight,  in  each  tremulous  vibration,  four  times 
higher  hi  the  larger  than  in  the  smaller  instrument :  and  since  the  mo- 
mehtum  of  each  if  proportional  to'  the  versed  sin*  of  iFve  arch  of  its 
vibratkin  (which  li  the  height  to  which  the  weight  is  raised),  and  a!s<!r 
to  its  ^^antity  of  matter ;  and  the  zhagnitude  and  duration  conjointly  of 
the  tremors  an*  a®  the  momentum  r  ko  tne  disadvantage  of  the  insiru- 
znent  of  doubk  size  will  be  to  that  of  the  other  one  iri  a  ratio  com"- 
pbunded  of  both,  1. 1.  of  4x8,  Cor  of  3?)  to  I,  which  will  be  reduced 
to  the  fatio  of  J6  to  1 ;  be<!ause  vyh^n  the  length  of  the  stem  is  doubled, 
the  power  of  the  weight  to  suj^prcss  the  tremors  is  doubled ;  from 
whcTice  appMs  the  necessity  of  makihg  it  as  Small  and  light  as  possi- 
ble, because  the  appended  weight  cannot  be  conveniently  enlarged. 

greater 
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greater  than  in  Fig.  2,  so  it  ma^y,  when  constructed  in 
this  form  and  size,  be,  as  a  concomitant  to  a  small  Had- 
ley's  sextant,  an  useful  acquisition  to  a  traveller  who 
woukt  eqiiip  himfielf  expeditely  :  with  this  view,  and  for 
security  against  accidents,  th6.  mm*or  and  the  whole  frame 
inight  be  madp  of  polished  steel ;  ^nd  when  it  is  con- 
structed upon  this  smaller  scale,  the  stepi  may  with  ad- 
vantage be  made  a  little  longer  than  in  proportion  to  tlic 
Jigore,  bepaDSfe  its  length  Ims  relation  not  so  much  to  the 
.diinensions  of  the  ofher  parts,  as  to  the  length  of  the 
Wing,  and  (quantity  of  the  weight  appended ;  both  which 
|nay  remain  unaltered. 

J  would  not  have  proposi^d  the  instruinent  here  de.- 
scribed,  if  I  imagined  that  t\\p  level  mentiqii^d  by  Mr, 
.Vinga,  (in  his  Practical  Astrotiomy,  pag«  SS^)  ^  ^^y 
other  one,  w^ere  equally  easy  in  itft  construction  and  use, 
and  capable  like'  this  of  being  every  where  fabricated : 
•that  described  by  him  is  (as  I  understand  it)  a  plano-con- 
cave lens,  whose  plane  side  is  uppermost,  and  a  reflecting 
level ;  covering  a  box  filled  with  spirit  of  wine,  except  a 
bubble,  which  rests  under  the  iiigjbest  pkrt  <rf  the  eonca\'B 
surface ;  being  a  sort  of  spirit-level ;  but  to  procure  it  thfe 
accuracy  of  such,  the  radius  of  its  concavity  should  be  a» 
great  as  that  of  a  spirit-level ;' and  J  suppose  it  must  ba 
(jiifficult  to  grind  it  truly  to  so  great  a  radius  *  ;  and  to 

find 

•  If  any  kind  of  spirit-level  be  made  use  of  to  fix  a  reflecting  plane 
horizontal,  and  its  bubble  were,  from  the  attraction  of  cohesion  between 
the  glass  and  the  included  liquor,  to  rest  below  the  summit  of  the  con- 
cave arch  of  the  tube,  &c.  the  error  this  will  produce  will  be  of  an 
angle,  double  that  ineasared  by  the  arch  of  the  tube  betueen  the  poiat 
of  rest  of  the  bubble  and"  the  srummit  of  the  tube,  (aa  can  be  collected 
from  what  has  and  will  be  mentioned)  ;  now  1  have  intimated  above, 
that  not  only  the  seiisibi'.iiy  but  the  accuracy  of  the  spirii-level,  or  its 
exemption  from  errors  aii^ing  from  this  can«ie,  will  be  improved  by  en- 
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find  that  point  in  the  concave  arcb>  at.  Yrhich  4  tangent 
plane  wpuld  be  parallel  to  the  upper  surface,  and  which 

ppint 

«       t 

hrgbg  the,  radius  of  cu]«vature  of  its  tube:  and  because  it  bas  been ^sr 
fterted,  that  <'  it  could  not  be  depended  upon  to  greater  accuracy  tha^ 
one  minute ;  for  that  when  the  radius  of  curvature  of  the  level  is  wry 
gre^t,  the  force  with  which  the  bubble  rises  to  the  highest  point  is 
so  very  small,  that  the  least  adhesion  of  the  liq\ior  to  the  glass  will 
stop  it,  arid  its  place  of  rest  will  be  uncertain*,"  which  seems  to  in- 
iimatfe,  that  enlarging  the  radius  of  curvature  would  be  of  h'tele  advan- 
tage :  I  l^ope  I  shall  be  pardoned  for  inserting  ibe  following  statement, 
which  inclines  me  to  think  otherwise ;  .though  an  acquiescence  in  .thijS 
as  a  fact  would  be  a  recommendation  of  the  leyer  here  described,  which 
is  not  liable  to  such  objection,  and  though  it  is  only  with  dlilidence  and 
reluctance  I  can  dissent  from  the  very  accurate  and  ingenious  person 
who  asserted  this",  and  whose  position  I  would  not  venture  to  contro- 
vert, had  he  stated  hts  having  ascertained  theiict  by  exp^iment. 

Let  there  be  two  such  levels,  whose  curvature  is  represented  by  the 
arches  A  F#  AG,  fig.  7»  A  C  being  the  radios  of  the  former,  apd  the 
point  A  the  summit  of  both  j  and  let  the  centre  of  the  bub.ble  rest,  not 
at  ^he  point  A  but  at  D,  making  the  angle  AC  D  the  error  of  the  in- 
jtrum^nt,  whose  sine  is  B 1),  and  versed  sine  B  A  :  tiie  same  line  B  A 
will  b^  the  versed  sine  of  the  angle  of  al)erration  in  all  levels  of  similar 
construction  and  regular  shape,  whatever -be  the  degree  of  curvature  of 
their  tubes;  for  because  the  force  with  which  fluids  move  in  any  direc* 
tion  through  a  pipp  or  orifice  is  a.  n.  e^ual^to  the  weight  of  the  super- 
il|cumbent  fiutd,  which  in  this  case  is  that  of  a  column  of  liquor, 
whose  altitude  will  be  AB  (if  while  the  centre  of  the  bubble  is  at  D, 
its  extremity  dxterids  to  A';  but  less,  and  equally  so  in  both  tubes,  if  the 
extremity  rests  at  a  distance  *froni  A  on  either  side) ;  so  the  weight 
and  height  of  this  column  inustbe  in  both  levels  thf  sa^e,  beeaiise  it 
is  counterpoised  by  the  attraction  of  cohesion  (I  speak  not  of  electric 
attraction)  arresting  the  liquor,  and  preventing  i^^ie  extremities  of  the 
bubble  from  settling  in  an  horizontal  plane ;  which  attraction  is  the 
ame  and  invariable  in  tubes  pf  equal  diameters  whatever  be.  their  cur- 
vature, and  therefore  ip  both  tubes  A  F,  A  G,  the  centre  of  the  bubye 
will  rest  in  the  line  9  D:  let  it  rest  in  the  tube  of  lesser  curvatu]:e  or 

*  Vi4e  Ludlam's  Hemarks  on  his  Astroootnical  Observations. 
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point  mast  be  the  centre  of  the  bubble :  also,  were  it 
properly  constructed,  it  would  require  to  be  adjusted 
every  time  it  is  used  or  stirred  from  its  place,  unless  i^ 
were  set  upon-  another  level  -plane,  and  to  make  this  adv 
justment  would  require  the  liglit  of  the  day  or  a  candle  ; 
SO  that  it  would  not  answer  to  make  by  nighf,  ^nd  in  any 
place,  observations  of  the  stars,  which  are  often  the  only 
ones  a  traveller  has  an  opportunity  of  making.  I  appre- 
hend it  would  require  at  every  observation  a  considerable 
part  of  tl^e  trouble  of  adjustment,  which,  in  the  level 

greater  ndiii?  at  the  point  E,  an<J  in  the  other  tube  AD  in  D;  then  the 
arch  A  £,  mca&nring  the  angle  of  aberration  in  the  former  tube  will  be 
to  the  arch  A  U  (ht;  aberration  in  the  latter  in  the  inverse  ratio  of  the 
line  BE)  to  the  liiie  BD:  these  lin^s  are  the  sines  of  the  angles ;  bat 
the  sine  or  ordinate  of  a  cirple  is  a  mean  proportional   betweea.the 
versed  sine  or  abscisse  and  its  cotpplement  to  the  diameter ;  for  if  lini-s 
be  drawn  from  the  extremes  of  the  diameter  to  any  point  in  the  cir- 
cumference, as  for  instance,  to  D  in  the  circle  A  D,  they  constitute  an 
angle  in  a  semicircle,  which  must  be  a  right  one,  (El.  3.  31).  from 
^hose  vertex  the  sine  B  D  falls  perpendicular  on  the  base ;  so  that  the 
versed  sine  A  B  is  to  the  sine  B  Das  this  B  D  is  to  the  complement  of 
the  diameter  B  H  (EI.  6.  8.) ;  i,  e»  the  rectangle  A  B,  B  H  is  equal  to 
the  square  of  B  D  (El.  6.  16.) ;  also  in  the  circle  AE  the  rectangle 
tinder  the  same  abscisse  A  B,  and  the  complement  to  its  diameter  i» 
equal  to  the  square  of  B  E  :  but  these  two  rectangles,  since  one  of  their 
sides  A  B  is  common,'  must  be  in  the  ratio  of  the  other  sides  ;  i.  e, 
(because  AB  is  so  very  small  that  it  may  be  neglected),  in  the  ratio  of 
the  whole  diameters,  or  of  the  radii  which  are  as  the  diameters ;  which 
ratio  is  that  of  the  square  of  B  D  to  the  square  of  B  E  ;  consequently 
vv  hen  the  sines  are  as  I  to  2,  the  diameters  or  radii  will  be  as  1  to"  4 :  if 
the  sines  were  as  the  radii,  or  as  I  to  4,  the  angles' or  arches  A  D,  A  E 
would  be  equal,  but  since  BD  isby  supposition  only  half  BE,  and  the 
angles  are  small,  the  arch  of  aberration  AE  will  be  little  more^thaii 
half  the  arch  A  D :  and  henoe  it  appears  that  the  error  of  the  levd  will 
be  q.  p.  in  nearly  the  inverse  subduplicate  ratio  of  thf  radius  of  its  cur- 
v^iure;  so. that  when  the  radius  is  as  ij  4>  l5,  &c.  the  aberration  will 
l>eas  4,  S,  1,  5:c.  or  as  1^  i,  h  &«. 
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hett  described,  serves  once  'for  all )  for,  after  being  ao^ 

jnsted,  it  requires  no  farrficr  care*  than  to  keep  the  needle 

tiuly  pointed.  ' 

'    As  an  instrument  which  Hoes  not,  lil^e  this  one,  detecjl; 

its  otm  errors,  may  gain  credit  for  an  accuracy  which  it 

'  ■ ' 

lias  not,  it  will  be  unfair  to  judge  of  the  present. level  only 

from  a  comparison  of  it  with  such  a  one  :  the  fairest  trial 
of  its  adjustment, '&c.  will  be  made  by  observations  taken 
in  calm  weather  from  the  surface  of  a  fluid  of  sufficient 
extent;  and  not  covered  by  glass  planes.  If  the'  weight 
vere  toJbe  fastened  to  tho  stem  without  the  intervention 
of"  a  cord  or  hook,  the  tremors  of  the  mirror  would  be 
aupprcssed,  and  the  wind  would  communicate  no  motion 
to  itj^  except  a  pendulous  vibration  affecting  the  whole 
mass.  The  Rev.  Mr.  Austin,  for  whose  judgement  in 
these  tilings  I  had  due  respect,  advised  me  to  contrive  the 
piachine  on  this,  principle  ;  and  accordingly  I  made  it  in 
tli^  following  fashion,  which,  all  circumstances  cousi- 
dcvecl)  I  found  to  afibrci  the  most :  conihiodious  general 
use  of  it,  and  to  render  it  sufficiently  portable,  as  the 
whole  may'  be  contained  in  a  round  brass  case  nine  inches 
in  length,  aijd  less  than  three  in  diameter,  supposing  that 
of  the  mirror  to  be  tf\ ;o  inches  and  a  half,  nOr  need  it  be 
^  much  heavier  than  thegiass  planes  commonly  used,  toge- 
ther with  the  quicksilver,  4^c.  required  with  them,  ev^n 
when  made  of  a  size  as  large  as  here  proposed.  It  is  re- 
presented, Fig.  8,  in  a  vertipal  section  through  the  mid-t 
die,  and  one  third  of  the  intended  size  :  though  I  think, 
if  it  were  made  of  only  twice  the  dimensiops  in  the  figure 
it  might  be  suiBcient- 

M  N  is  a  cylindrical  vessel  or  case,  made  of  brass  6r 
wood,  which  contains  the  level :  in  the  middle  of  the  hot- 

« 

torn  of  it  (which  should  not  be  liable  to  bend)  h  firmly 
screwed  a  strong  brass  rod  E  E,  tapering  upwai'd  ;  and  In 

V  "  the 


tlw  upper  end  of  this  is  inserted  the  needle  L,  qa  wh^o^ 
point  the  mirror  rests:  the  plate  A  is  the  mirror,  B  th* 
brass  plate  cemented  to  it,  in  >vhicb  is  fixed  the  icoaical 
cap  that  receives  the  needle  :  this  plate  B  is  imtiioveaUjf 
screwed  and  soldered  to  tlie-end  of  the  pipe  C  C,  which 
pipe  is  seven  inches  and  ;i  half  long)  and  widens  dbwru 
ward,  having  a  hole  through  its  side,  just  undet  the  prd-. 
jecting  part  at  g^  to  prevent  the  condensation  of  uiiC 
within  it,  wheflt  it  is  immersed  in  water,  &c.  to  that 
depth:  this  pipe,  towards -its  upper  end,  is  so  naiTow  as^ 
bnly  to  allow  a  small  vibratioii  of  it  on  the  point  c£f  sus- 
pension  L,  without  bringing  its  sides  info  contact  witii 
the  upright  spindle  EE,  for  thiis  it  will  plresenl  a.  le^j. 
Surface  to  the  impulse  of  the  wind  ;  but  when  it  vibrates 
on  the  needle,  the  lowest  part  only  of  the  pipe  must  bd. 
allowed  to  strike  against  the  tod  E  Ej  lest  the  poinl  of  th^^ 
rieedle  should  be  broken.  The  weight  is  represented  at 
P  P  ;  it  is  a  massive  ring  of  brass,  weighing  about  6u& 
pound  and  a  half,  sbldei*ed  on  the  pipe  C  C,  (or  it  might. 

be  cast  in  the  samiei  mass  vvith  it) ;  after  which  the  ^'hole 

it 

was  carefully  tui^ned  in  a  lathd,  in  order  that  its  sides 
might  be  equally  thick  all  arowind  ;  for  thus  they  will  lie 
equidistant  from  the  rod  E  E^  when  this  is  in  a  vertical 
position,  iand  the  instifument  hangs  freely  on  the  point  .of 
suspension  ;  ii  e.  when  tli^  case  M  N  i^  set  on  its  base,  • 
rests  steady  on  the  ground  or  some  level  stand,  or  is  so  > 
supported^  that  it  remains  erect,  and  in  circumstances  fit , 
for  making  au  observation.  To  render  it  capable  of.heingi 
carried  about  in  its  case  without  injury,  a  brass  ting,  ha-* 
vlng  the  form  aujl  indenture  in.  it  represented  at  F  E,  i$ . 
fastened   within  the  case  MM  ;  w;hicji  is  done  b}".  foiuv! 
florews  passed  throtjglii  its  sides,  that  it,  and  also  the  level^ ^ 
may  b«  introduced  and  taken  out  ;'and  the  upper  part  pjf  j 
the  weight  P  P  has  aT  shoulder  formed.  W  it  tp  fitandfiU.* 

th« 
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Ifae  indenture  A  in  the  ring,  into  ^hich  it  is  unerringly 
inti'oduced  by  the  conical  part  of  the  weight  above  the 
shoulder,  when  the  weight  is  pushed  up. to  it ;  and  this  iiA 
'done  by  advancing  agaiiist  it  the  screws  D  D,  which  move 
Unroiigh  Ih^  bottom  plate  of  the  case  M  N,  arid  are  fur- 
tirshed  with  locking  nuts  //  on  the  dutsiddj  16  prevent 
their  loosening  :  >vhen  the  insttuihent  i^  thus  pushed  up- 
ward in  the  base,  the  needle-cap  at  L  i^  raised  above  thd 
needle,  and  cd.nnbt  iiijui*e  its  pointy  but  triay  be  let  dowd 
upon  it  agairt  By  withdrawing  the  screws  D,  D.  Td 
steady  the  tveight  and  mirror,  any  convenient  liqnor,  as 
water,  vinous  spirit,  &c.  is  poiireii  into  the  caSe  through 
the  open  orifice  O  in  its  side,  to  the  height  of  the  ting 
F  F,  and  way  b^  let  out  again  by  anothei*  orifice  (occa- 
sionally  slopped)  near  the  bottom ;  to  prevent  which, 
from  running  out  at  the  screWs  D,  D;  plates  of  leather 
^re  interposed  betwfcen  the  huts  ^^  and  the  bottom  of  the 
case:  aild  if  a  ring  of  leather  were  likewise  fastened  on 
the  shoulder  g  of  the  weight  P  P,  or ,  iii  the  indenture  A 
of  thd  ring  F  F,  and  fresh  linseed  oil,  bssenlial  oil,  or 
any  other,  which  would  not  rtist  the  needle,  were  substi- 
tuted instead  of  water,  {if  by  <3xperience  qil  should  be 
found  admis^ibl^),  it  Would,  by  the  piessutc  of  the  shoul- 
der of  the  \i'eight  P  P,  when  screwed  lip  against  the  lea- 
ther at  A,  be  always  Kept  in  the  bottoiu  of  the  vessel 
from  running  out,  and  nothing  woiild  be  wanting  td  fii 
tf^e  instrument  at  all  times  for  obsei'vation  but  to  take  cftf 
the  covef  H  H,  tb  Xvithdi^aiv  the  screws  D,  D,  (keeping 
the  nuts  //  in  their  places,  and  holding  the  case  upright 
that  the  oil  ttiaj  remain  at  the.  bottom) /and  then  to  set 
down  the  itistrument.  But  tiie  same  oil  could  not  be  long 
iised ;  for  unless  every  part  of  the  metal  which  it  could 
touch  liirete  cdated  with  tin,  it  would  grow  foul  and  viscid 
by  dt^solyiujf  thc(  bi^ass,  us  it  would  also  of  itself  in  time ;. 
^   '  and 
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and  in  cold  ^veather  and  climates  it  w6uld,  by  freezing  or 
growing  viscid,  be  rendered  utterly  unfit  for  this  put- 
pose :  it  has  been  disapproved  of  by  a  person  of  better 
judgement  than  mine^  and  is  only  proposed  for  e^peri-  • 
ment,  should  the  instrument  be  used  in  visiting  hot  cli- 
mates,  where  the  needle  weuld  rust,  and  other  liquors  be 
scarce.  * 

.  The  tfaht  of  adjustment  of  the  level  in  this  constructions 
16  discovered  by  the  motion  of  the  image  reflected  from  it 
as  before  mentioned  j  and  it  is  corrected  by  noting  that 
diameter  of  the  mirror,  in  which,  during  its  rcv'olution, 
the  image  appears  most  and  least  elevated ;  then  sup- 
jposing  a , vertical  plane  in  that  diameter  to  divide  the 
whole  instrument,  marking  a  line  across  its  base,  i.  c,  across 
the  bottom  of  the  weight ;  if  a  due  portion  of  the  metal 
of  the  weight  near  that  liriie  be  filed  away  on  the  side  op- 
posite to  that  in  which  the  4mage  is  seen  highest  or 
lowest,  the  mirror  will  settle  to  the  just  horizontal  posi- 
tion. For  instance,  suppose  the  most  elevated  place  of 
the  image  seen  in  the  mirror  ta  be  at  the  point  a  in  the 
diameter  a  b ;  and  that  a  perpendicular  plane  passing 
through  the  same,  inferisects  the  base  or  bottom  of  the 
freight  in  the  line  erf;  if  some  of  the  metal  be  rasped 
away  near  rf,  on  the  side  opposite  to  a,  then  the  side  €  of 
the  weight  will  b6  heavier  than  the  side  d^  and  will  de- 
scend and  approach  nearer  to  the  rod  E  E ;  and  the  side 
a  of  the  mirror,  which  was  too  much  elevated,  willat  the 
same  time  subside  to  a  leveJ  position  :  and  when  this  is 
once  effected  exactly,  seeing  that  the  instrument  is  one 
solid  inflexible  mass,  whose  centre  of  gravity  cannot  alter, 
it  is  plain  that  unless  it  should  receive  some  injury,  it  will 
never  after  require  ahy  adjustment ;  but  if  it  should,  it 
may  easily  be  rectified  in  the  same  manner. 
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To  make  the  level  more  steady  in  the  time  of  observa* 
tion,  a  tripod-stand,  like  that  of  a  telescope,  might  be 
fixed  to  the  bottom  of  the  case  M  N  to  support  it ;  the 
feet  of  which  might  be  contrived  to  turn  upward,  and 
rest  against  the  sides  of  the  case,  when  the  instrument  is 
not  used.  I  could  describe  a  mode  of  doing  this,  but  can 
add  no  more  to  this  paper,  the  length  of  which  demands 
from  me  an  earnest  apology  ;  observing  only  that  as  this 
level,  if  made  on  either  of  the  two  constructions  here 
mentioned,  may  be  adjusted  to  the  utmost  accuracy,'  so 
it  also  resists  the  agitation  of  the  wind  as  well  as  the  fluid 
level  covered  with  glass  planes,  unless  the  quicksilver  in 
the  latter  be  likewise  sheltered  by  a  glass  plate  laid  on  its 
surface,  which  if  the  quicksilver  should  happen  to  be 
spilled  would  be  useless ;  and  supposing  the  plate  to  be 
of  such  uniform  thickness  and  density,  and  to  float  so 
equidistant  from  the  depressed  margin  of  the  quicksilver 
oh  every  side,  no  air-bubbles  likewise  intervening,  nor 
accidental  contact  with  the  sides  of  the  vessel,  that  it 
would  naturally  lie  parallel  to  the  surface  of  the  fluid,  yet 
if  this  should  accidentally  be  so  overspread  with  dust  or 
foulness,  as  to  raise  one  edge  of  the  plate,  and  depress 
the  other,  even  so  little  as  the  thirty-^three-thousandtb 
part  of  an  inch,  it  might  give  an  altitude  one  minute  of  a 
degree  erroneous  *  ;  and  as  these  accidents  s^re  likely  to 

happeq 

*  If  the  radius  of  a  tircle  be  ten  inches,  each  inch  divided  into  a 
thousand  equal  pans,  i.  e,  in  the  whole  ten  thousand,  the  sine  of  the 
frch  of  one  minute  is  (not  quite)  three  of  those  parts,  or  the  lyj-j  part 
pT  an  i^ch  :  if  the  radius  be  only  the-J-  of  this,  or  two  inches,  the  sine 

of  one  minute  will  l^  only  the  4  of -j-j-jy  of  an  inch  \  i,  e.  the  x  5  ]  g  ;■ 
part:  consequently  if  the  reflecting  plate  or  mirror  above  mentioned 
ivere  four  inches  in  diameter,  and  it  were  accidentally  tilted  up  at  one 

^dge,  an4  depre8se4  o?i  the  opposite  one,  even  so  little  as  the  t^^? 

part 


iy  tiadleifs  Quadrant y  Ud,  mth  Remarks  on  Levets.  21 1 

happen  to  a  person  using  that  kind  of  level  in,  travelling, 
so  I  am  persuaded  the  instrument  here  described  would 
remain  longer  serviceable  to  a  traveller  than  any  oth^ 
for  this  purpose  that  I  am  acquainted  with  :  and  it  is  as 
being  the  most  safely  portable  to  any^  and  also  manage- 
able abroad  at  night  when  otheri)  are  not  so,  that  it  is 
chiefly  recommended ;  though  after  many  comparative 
trials  of  the  fluid-level  with  this  one,  I  would,  without 
consciousness  of  partiality,  generally  prefer  the  latter ; 
for  it  is  in  fact  a  plummet,  and  may  be  made  and  ad- 
justed to  have  the  accuracy  which  iii  astronomical  use, 
and  like  circumstances,  the  plummet  affords. 
»  > 

part  of  an  inch«  it  would  be  one  minute  of  a  degree  oblique;  to  the  ho« 
rizon  :  but  I  have  shewn>  that  the  greatest  error  of  observation  by  a 
reflecting  level,  is  always  double, the  error  of  the  speculum ;  hence  half 
the  above  angle  of  obliquity  of  the  speculuni  to  the  horizon,  or  an 

elevation  and  depression  of  its  opposite  edges  from  it,  of  the  77777 
part  of  an  inch^  (and  how  small  a  quantity  this  is,  I  leave  to  the  con« 
ception  of  the  reader)  will>  if  the  diameter  of  greatest  obliquity  happen 
to  be  in  the  plane  of  vision,  produced  an  error  in  the  observation 
amounting  to  one  minute  :  the  same  is  true  of  the  level  here  described  ; 
SQ  that  the  property  of  a  6crew  in  producing  small  motions  is  admira-* 
ble,  since  its  adjusting  screws,  even  at  the  same  distance  (two  inches) 
from  the  centre  of  motion,  can  in  rectifying  the  ispeculum,  be  made  to 
advance  with  precision  enough,  through  a  space  far  less  than  thls^ 
even  so  small  as  the  one-hundred>thousandth  part  of  an  inch. 

It  is  easy  to  conceive  that  the  greater  the  size  of  this  level  is  made  in 
length,  when  it  is  constructed  in  the  form  of  fig.  8,  the  more  accurate 
will  it  be,  and  steady  in  resisting  the  agitation  of  the  wind.  Also  that 
this  fashion  of  it  admits  the  more  easy  adjustment,  fis  the  mirror  can 
be  turned  quite  round  on  its  axis,  and  the  highest  and  lowest  place  of 
the  image  instantly  discovered,  consequently  iti  error,  if  it  has  any^ 
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Account  of  a  Method  ofpreoenUng  ike  premature  Ihcm/  of 
Fmit  Trees  *.    By  John  Ellis,  of  New  Jersey. 

From  the  Transactions  of  the  American 
Philosophical  Society. 

JL  HE  dpcay  of  pencil  tre^s  is  owing  to  a  woriq,  which 
originates  from  a  Jarge  fly,  that  resembles  tj^e  co^iij^qii 
ivasp :  this  fly  perforates  the  bark,  and  d^po$i|s  ^n  eg^ 
in  the  mQist  or  sappy  pfirt  of  it.  The  piosf^  po^mon  pls^se 
of  perforation  is  at  the  syr&ce  of  the  earth,  and,  as  sop^ 
as  the  worm  is  able  to  move,  it  descends  into  the  earth, 
probably  from  an  instinctive  eflFort  to  avoid,  the  winter's- 
frost.  This  may  be  ascertained  by  observation,  the  tract 
of  the  worm  from  the  seat  of  the  fegg  being  visible  at  its 
beginning,  and  gradually  increasing,  in  correspondence 
with  the  increasing  size  of  the  worm  ;  its  com'se  is  always 
downwards.  The  progress  of  the  young  worm  is  6x.^. 
tremely  slow ;  and  if  the  egg.  is  deposited  at  any  con- 
siderable divStance  above  the  surface  of  the  earth,  it  is  • 
lono;  before  the  worm  reaches  the  g^round.  The  worms 
are  unable  to  bear  the  cold  of  winter  unless  covered  by 
the  earth,  and  all  tliat  are  above  ground  after  frost  are 
tilled. 

By  this  history  of  the  origin^  progress,  and  nature  of 
the  insect,  we  can  explain  the  effects  of  my  method, 
which  is  as  follows  :  in  the  spring,  when  the  blossoms  are 

*  This  antl  the  following  paper  having  been  transniiUed  by  candi- 
dates for  the  premium  wliicli  was  offered  by  the  American  Philosophi- 
cal Society,  **  for  the  best  method  of  preventing  the  premature  decay 
of  Peach  Trees,**  were  considered  as  very  deserving  of  public  attention. 
It  was  tlierefore  determined  that  the  premium  of  sixty  dollars  should  be 
divided  between  their  respective  authors. 

out. 
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out,  clear  away  the  dirt  so  as  to  expose  the  root  of  the 
tree,  to  the  depth  of  three  inches ; '  surround  the  tree 
with  straw,  about  thjcee  feet  long,  applied  lengthwise,  so 
that  it  may  have  a  covering  one  inch  thick,  which  ex- 
tends to  the  bottom  of  the  hole,  the  but-ends  of  the  straAv 
resting  upon  the  groupd  at  the  bottom.  Bind  this  straw 
round  the  tree  witli  three  bands,  on^  ne^r  the  top,  one'  at 
the  middle,  and  the  third  at  the  surface  of  the  earth  ;  then 
fill  up  the  hole  at  the  root  with  earth,  and  press  it  closely 
round  the  straw;  When  the  white-frosts  appear,  the  straw 
shouM  be  removed,  and  the  tree  should  remain  uncovered 
until  the  blossoms  put  out  in  the  spring. 

By  this  process  the  fly  is  prevented  from  depositing  its 
egg  within  three  feet  of  the  root,  and  although  it  may 
place  the  egg  above  that  distance,  the  worm  travels  so 
slow  that  it  cannot  reach  the  ground  before  frost,  and 
therefore  is  killed  before^it  is  able  to  injure  the  tree. 

The  truth  of  the  principle  is  proved  by  the  following' 
fact :  I  practised  this  method  with  a  large  number  of 
peach  trees,  and  they  flourished  remarkably,  without  any 
appearance  of  injury  from  the  wqcm,  for  several  years  ;  I 
was  then  induced  to  discontinue  the  straw  with  about 
twenty  of  them.  All  those  which  are  without  the  straw 
have  declined  J  while  the  others^  which  have  had  thq  straw, 
continue  as  vigoroti^  as  ever. 
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Description  of  a  Method  of  cultiyating  Peach  Trees  ^  with  a 
View  to^  prevent  their  premature  Dectof ;  confirmed  by 
the  Experience  of  Forty ftoe  Years,  in  Delauare  State, 
and  the  Western  Parts  of  Pennsylvania.  By  Thomas 
Coulter,  Esquire,  of  Bedford  County,  Pennsylvania, 

From  the  Transactions  of  the  AMERiCAtr 
Phix^osophical  Transactions. 

J,  HE  death  of  young  peach  trees  is  prmcipally  owing 
to  planting,  transplanting,  and  pruning  the  same  stock, 
which  occasions  it  to  be  open  and  tender,  with  a  rough 
bark,  in  consequence  of  which  insects  lodge  and  breed  in 
it,  and  birds  search  after  them,  whereby  wounds  are 
made,  the  gum  exudes,  and  in  a  few  years  the  tree  is 
useless.  To  prevent  this,  transplant  your  trees  as  young 
as  possible,  if  in  the  kernel  it  will  be  best,  as  there  will 
then  be  no  check  of  growth.  Plant  them  sixteen  feet 
apart.  Plow  and  harrow  between  them,  for  two  years, 
without  regard  to  wounding  them,  but  avoi^  tearing 
them  up  by  the  roots.  In  the  month  of  March  or  April, 
in  the  third  year  after  transplanting,  cut  tliem  all  off  by 
the  ground,  plow  and  harrow  among  them  as  before,  but 
with  great  care,  to  avoid  wounding  or  tearing  them. 
Suffer  all  the  sprouts  or  scions  to  grow,  even  if  they 
should  aiuount  to  half  a  dozen  or  more,  they  become 
bearing  trees  almost  instantaneouslj',  on  account  of  the 
strength  of  the  root.  Allow  no  animals  but  hogs  to  enter 
your  orchard,  for  fear  of  their  wounding  the  shoots,  as  a 
substance  drains  away  through  the  least  wound,  which  is 
essential  to  the  health  of  the  tree,  and  the  good  quality  of 
the  fruit. 

If  the  old  stock  is  cut  away  the  third  year  after  trans- 
planting, no  more  shoots  will  come  to  maturity  than  the 
old  stump  can  support  and  nourish,  the  remainder  will 
die  before  they  bear  fruit,  and  may  be  cut  away,  taking 
care  not  to  wound  any  other  stock.     The  sprouts  when 

>    loaded 
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loaded  with  fruit  will  bend,  and  jTest  on  the.ground  ia 
every  direction  for  many  years,  all  of  them  being  rooted 
as  if  they  had  been  planted,  their  stocks  remaining  tougby 
and  their  bark  smooth,  for  twenty  years  and  upwards.  If 
any  of  the  sprouts  from  the  old  stump  should  happen  to 
3plit  ofFand  die,  cut  them  away,  they  will  be  supplied 
from  the  ground  by  others,  so  that  you  may  have  trees 
from  the  same  for  100  years,  as  I  beheve,  I  have  now 
trees  from  one  to  thirty-six  years  old,  all  from  the  same 
stump.  Young  trees,  formed  m  this  jnanner,  will  bear 
fruit  the  second  year  ;  but  this  fruit  will  not  ripen  so 
early  as  the  fruit  on  the  older  trees  from  the  same  stump.* 
Three  years  after  the  trees  are  cut  off,  the  shoots  will  be 
sufficiently  large  and  bushy  to  shade  the  ground  so  as  to 
prevent  the  growth  of  grass,  that  might  injure  the  trees^ 
therefore  ploughing  will  be  useless,  and  may  be  injurious 
by  wounding  them.  It  is  also  unnecessary  to  manure 
peach  trees,  as  the  fruit  of  manured  trees  is  always  smaller 
and  inferior  to  that  of  trees  which  are  not  manured.  By 
manuring  you  make  the  peach  trees  larger,  and  appa- 
rently more  flourishing,  but  their  fruit  will  be  of  a  bad 
kind,  looking  as  green  as  the  leaves,  even  when  ripe, 
and  later  than  that  of  trees  which  have  not  been  ma- 
nured. Peach  trees  never  require  a  rich  soil,  the  poorer 
the  soil  the  better  the  fruit :  a  middling  soil  produces  the 
most  bountiful  crop.  The  highest  ground  is  the  best  for 
peach  trees,  and  the  north  side  of  hills  is  most  desirable, 
as  it  retards  vegetation,  and  prevents  the  destructive  ef- 
fects of  late  frosts,  which  occur  in  the  month  of  April,  in 
Pennsylvania.  Convinced,  by  long  experience,  of  the 
truth  of  these  observations,  the  author  wishes  they  may 
be  published  for  public  benefit,  and  has  been  informed, 
that  Colonel  Luther  Martin  and  another  gentleman,  in 
the  lower  part  of  Maryland,  have  adopted  a  similar  plan 
with  great  advantagie. 

Mf^thod 
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Method  tf  managing  Fish-Ponds^  /or  improrving  the  Size 
and  Flavour  of  Carp ^  Tench,  and  Perch  ;  by  a  Mevibet 

'  &f  the  Imperial  J gricultural Society ^'St.  Petersburgh ; 
with  additional  Remarks  atid  Improvements^  adapted  to 
this  Country. 

C^mmioiieated  by  Mr,  Richard  Westok,  Leicester. 

X  HE  quantity  of  fish  to  be  supplied  obviously  d^)ends 
ppon  the  quantity  of  water,  which  should  be  divided, 
where  it  conveniently  can,  into  five  ponds ;  these  may 
be  distinguished  by  the  first  five  figures,  as  1,  2,  3,  4,  5. 

No.  5  is  intended  for  breeding,  and  should  be  double 
or  treble  the  size  of  any  of  the  other  ponds.  Or,  if  this 
be  inconvenient,  there  may  be  two  marked  No.  5-  This 
pond  may  likewise  be  the  most  distant  from  the  house* 
If  the  breeding-pond  should  fail  to  answer  this  purpose, 
it  will  at  least  serve  as  a  conservatory  for  fish  of  small 
size,  to  be  obtained  elsewhere  ;  and  indeed  fresh  stores 
in  any  case  will  be  found  desirable. 

The  contents  of  this  pond  in  carp  and  tench,  or  the 
greatest  pait,,  should  be  taken  out  annually  in  September 
or  October,  counted  in' braces,  and  such  as  are  from  five 
to  seven  inches  long  put  into  No.  4. 
,  The  contents  of  No.  4,  when  grown  one  year,  from  the 
length  of  five  or  seven  inches,  must  be  put  into  No.  3. 
The  contents  of  No.  3,  having  grown  one  year,"  from 
No.  4,  must  be  removed  into  No.  2.  And  In  like  manner 
the  contents  of  No.  2,  after^  one  vear:  must  be  removed 
into  No.  1 ,  which  is  to  contain  only  such  fish  as  are  fit 
for  the  table.  It  is  obvjous  that  this  pond,  for  safety  and 
convenience,  should  be  the  nearest  to  the  house. 

As  No.  5  is  to  be  the  largest  water,  so  No.  1  is  to  be 
tlie  least ;  the  rest  of  sizes  between  the  two* 

The. 
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The  sh^pe  of  No.  1  should  be  oblong,  for  the  con- 
venience of  the  net,  and  the  less  disturbance  of  the  fish 
in  taking  out  what  are  wanted  frpm  time  to  time. 

A  book  should  be  kept  to  insert  the  number  and  size  of 
each  kind  in  every  pond,  and  more  particularly  the 
numb^  and  weigiit  of  those  taken  out  of  No.  1,  by 
which  you  will  always  know  the  stock  fit  fpr  use. 

If  the  nature  of  the  ground  will  allow  it^  it  would  be 
proper  that  those  ponds  should  be  in  sequence,  one  above 
aoQther.  By  this  method .  all  the  five  ponds  could  be 
draxvn  with  the  loss  only  of  some  of  the  water  from  the 
uppermost,  No.  l. 

Carp  are  fit  for  the  table  from  three  to  seven  pounds 
each«  Tench  from  one  pound  and  a  half  to  three  pounds 
each.  Perch  from  three  quarters  of  a  pound, to  one  or 
two  pounds. 

It  is  supposed  that  none  of  the  ponds  hp.ve  a  f^urf  eqt  of 
very  cold,  acrid,  or  innutritious  water. 

One  acre  of  water  upon  a  loam,  clay,  or  marie,  with 
a  mixture  of  gravel,  has  b^en  stated  tp  be  capal^le  of 
supporting  2000  ppui|ds  weight  of  fish,  the  number  of 
the  fish  making  that  weight,  being  immate^-ial. 

Carp  an^  t^n^h  breed  most  freely  in  po^pds  or  pits 
newly  made.  Tench  likewise  in  almost  any  pond^  wberp 
cattle  are  admitted,  Thjs  is  a  hint  that  the  mud  shpuld 
not  remaiq  in  tL  pgnd  too  long  without  being  taken  put. 
A  gre$i(  quantity  may  readily  be  drawn  out  frpii;*  the 
side^,  by  having  a  pole  tv^xlve  or  fifteen  feet  long,  with 
a  piepe  of  iron  fixed  tp  it,  eighteen  inches  wide  and  six 
broad,  in  the  same  manner  as  mud  is  drawn  to  the  sides 
9f  a  ro^LC^, 

If  a  pond,  be  five  feet  deep,  aind  rjiij^  is  suffered  to  ac- 
cumulate to  the  depth  of  one  foot>,  the  fish  are  deprived 
of  one-fifth  part  of  the  water. 

Vpi-rll. — ^Secondi,  Sjf  1^l£S.  Ff        .  \i 
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It  is  evident  that  perch  and  pike  should  not  by  any 
inean9'be  admitted  into  No.  5,  but  in  all  the  other  num- 
bers, besides  their  intrinsic  value,  they  are  of  important 
service,  provided  that  tliey  ai!«  gtricdy  confined  to  a  size 
greatly  subordinate  to  that  of  the  carp  or  tench.  For 
they  destroy  not  only  thf  accidental  fish  which  breed, 
but  also  several  animals,  whose  food  is  the  same  with  that 
of  carp  and  tench,  as  frogs,  newts,  &c. 

Pike,  above  the  weight  of  one  or  two  pounds,  must 
not  be  admitted  even  itm^ngst  carp  of  the  larg^est  size  and  • 
weight ;  and  as  they  are  of  so  vorapious  a  nature,  it  is 
more  prudent  to  admit  of  perch  only, 

The  actual  weight  of  fish,  which  ?iny  particular  pond 
is  capable  of  supporting,  can  only  be  determined  by  ob^ 
servation  and  experience,  as  it  depends  on  the  different 
degrees  of  nutriment  in  different  waters. 

It  is  said  that  carp  and  tench,  in  waters  which  feed 
well,  will,  before  they  are  aged,  double  th^ir  V'eight  in 
one  year. 

The  third  part  of  an  acre  in  No.  1  wou]d  probably  be 
sufficient  for  the  demand  of  any  family  of  fpur  persons, 
besides  servants.  For,  upon  the  calculation  fibove  given, 
it  would  support  nearly  700  pounds  of  fish,  which  might 
be  divided  thus. 

50  Brace  of  carp,  of  three  pounds  each  and  upwards. 
50  Brace  of  tench,  of  two  pounds  each  and  upwards, 
50  Brace  of  perch,  of  one  pound  each  and  upwards. 

150  Brace. 


That  is  three  brace  of  fish,  weighing  at  least  upwards  of 
twelve  pounds,  for  the  use  of  every  week  ;  and  allowing 
a  few  ounces  over  in  each  brace  will  make  up  the  weight 
700  pounds. 

Allowing 
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Allowing  one  acre  for  No.  5,  one-third  of  aa  acre  for 
No.  ly  and  one  acre  and  two- thirds  for  [the  interveoing 
numbers,  the  whole  water  would  be  three  acres. 

Upon  this  calculation  the  stock  of  No.  1 ,  at  one  shiU 
ling  a  pound,  would  be  worth  35  /.  per  annum,  So  that 
the  value  of  each  acre  would  be  oearly  twelve  pounds 
annually  ;  and  there  is  scarcely  any  place  in  England 
but  where  such  fish  would  sell  for  inore>  especially 
tench. 

No.  1  being  supposed  to  be  near  the  house^  and  at  no 
great  distance  from  the  garden  ;  if  the  fish  should  not 
thrive  sufficiently,  (which  will  l?e  seen  by  the  dispro- 
portioned  size  of  the  head,  ahd  the  whiteness  ot  paleness 
of  the  scales,)  they  may  easily  be  supplied  with  more 
food  by  loose  pease  from  the  garden  ;  the  sweepings  *6f 
the  granary,  worms  saved  by  the  gardener  in  digging, 
and  gathered  from  the  walks ;  and  the  ofFal  of  the  poultry 
killed  for  the  kitchen  ;  or  by  letting  down  the  water  about 
two  feet,  in  the  spring  or  summer,  where  there  is  a  suf- 
ficient supply,  and  sowing  the  sides  with  oats,  barley, 
rye,  or  wheat,  very  lightly  raked  in,  and  thea  stopping 
the  sluice  again. 

Besides  occasionally  sowing  the  sides  of  the  pond  with 
a  little  corni  another  method  of  supplying  them  with  food 
should  be  practised,  which  is  known  but  by  few,  and 
costs  but  little. 

Float'fescue-'grass  is  what  fish  are  extremely  fond  of, 
both  the  leaves^and  seed,  and  is  very  nutritious.  It  grows, 
very  luxuriantly  in  shallo'w  water,  puts  out  roots  at  every 
joint,  and  is  found  growing  naturally  in  many  parts  of 
England  *. 

*  For  more  particulars  relative  t6  this  grass  see  my  account  of  it  in 
the  second  number  of  the  Monthly  Register  and  Encyclopediaa  Ma- 
gazine. 

F  f  2  Plant 
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Plant  some  6f  this  along  the  edge  of  the  pond,  and  if 
cattle  do  not  eat  it,  the  seed  will  be  ripe  in  July,  afid 
afford  food  for  the  fish. 

In  ponds  already  stocked,  but  not  accurately  regulated^ 
it  Mould  be  adviseable  to  begin  with  that  which  has  the 
most  pike,  otherwise  with  N0J4,  or  what  is  intended  for 
•No.  4,  and  throw  all  the  fish  under  five  inches  length 
into  No.  5,  and  the  larger,  according  to  thi^ir  sizes,  into 
the  other  numbers  ;  and  so  on  with  No.  3,  2,  1. 

Store-fish  procured  elsewhere,  if  taken  in  sumtner, 
should  be  moved  in  the  night,  in  clean  straw  wetted 
T)ccasionaily  after  they  are  packed;   except  perch  and 

•  pike,  which  can  only  be  carried  in  clean  river,  or  pond 
'water. 

.  Ifl  removing  fish  from  one  pond  to  another,  they  should 

*  be  first  put  into  tubs  of  water  already  prepared  for  them, 
'  and  afterwards  carried  in  buckets  without  water.      In 

taking  pike  or  perch  great  care  must  be  observed  to  avoid 
raising  mud  in  the  water. 

In  breeding-ponds  all  water-fowls,  ^  geese,  ducks,  &c. 

I.  should  be  discouraged,  and  herons  in  particular  destroyed. 

If  any  white  fish,  as  roach,  dace,  &c.  should  be  found, 

'  they  are  to  be  taken  ;  and  if  there  be  a  spare  piece  of 

water  for  large  pike,  they  should  be  put  into  it  as  food 

for  the  pike. 

Eels  may  be  put  w^ith  advantage  into  any  except  the 
breeding-pond,  in  lieu  of  perch,  ox  some  of  each  sort. 

•  The  most  easy  w^ay  of  taking  them  is  by  trimmers,  laid 

*  over  night,  baited  with  small  fish,  not  with  worms ; 
otherwises  they  may  catch  the  carp ;  or  with  a  small  thief- 
net  baited  with  white  fish. 

^  Common  i^ewers  and  drains  from  the  laundry  are  pre^ 
judicial  to  fish  ;  so'  are  the  leaves  falling  from  trees  in 
gireat  quantities,  which  should  be  iumiediately  raked  out. 

The 
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The  use  of  grains  should  likewise  be  avoided  in  large 
^lantities,  as  having  little  nourishment  whilst  they  are 
thus  washed  by  tlie  water. 

It  seems  better  for  the  use  of  die  table,  as  well  as  more 
humane,  to  kill  fish  designed  for  food  by  an  incision  with 
a  sbarp-pointed  pen-knife,  or  puncture  made  with  a  pin 
longitudinally,  into  the  brain,  about  half  an  inch,  or  an 
inch,  according  to  the  size  of  the  fish,  above  the  eyes. 
As  this  produces  an  instantaneous  effect,  it  would  proba- 
bly save  the  cruel  operation  of  crimping  or  slaying  fish 
whilst  alive,  a§  in  the  case  of  pike  and  eels.  -  * 

It  is  obvious,  that  this  method  of  regulating  fish,  will 
apply  with  its  full  effect  in  larger  spaces  of  water  ;  it  will 
likewise  apply  in  a  considerable  degree  to  smaller  pieces; 
even  where  the  change  is  but  from  a  pond  for  the  use  of 
cattle,  to  a  single  canal  in  a  garden,  which,  if  narrow 
and  long,  may  be  divided  by  boai'ds  with  some  holes 
bored  for  the'water  to  make  a  current  through  them. 

In  situations  near  the  great  inland  manufactures,  and 
near  the  turnpike  roads  leading  from  an  easy  distance  to 
the  metropolis,  water  may  be  made,  by  this  kind  ^f 
management,  with  little  trouble  or  expense,  to  produce 
a  large  annual  rent. 

To  those  who  are  very  curioUs  in  the  flavour  of  their 
fish,  another  improvement  is  recommended,  of  castrating 
the  male  carp  :  the  method  of  performing  the  operation 
may  be  seen  by  referring  to  the  Gentleman's  Magazine, 
about  forty  years  ago,  Svhich  may  readily  be  found  by 
referring  to  the  General  Index. 

As  a  regular  system  of  managing  fish  ponds  is  pursued 
but  by  few,  those  who  choose  to  try  the  methods  here 
recommended  will  find  them  attended  with  pleasure  and 
profit. 

r 
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Neoo  Method  of  making  Cements  for  Terraces ^  and  on  the 
Employment  of  Liquid  Pitch  \to  render  them  impermeable 
io  Watery  and  capable  of  resisting  Fi^st. 

By  Casimir  Puymaurin, 
From  the  BiBLioTHEauE  PHYsico-EcoKOMiauE* 

X  SHALL  not  speak  of  the  nature  of  the  various  cements 
hitherto  known ;  they  have  been  described  by  many 
writers ;  I  shall  only  say  that  a  cement  ought.to  be  hard, 
solid,  and  impermeable. 

To  obtain  a  hard  and  solid  cement,  it  was  necessary  to 
employ  the  different  substances  which,  by  their  combina- 
tion with  lime  dissolved  in  water,  quickly  absorb  the 
superabundant  water,  and  furnish  the  particles  of  lime 
dispersed  through  the  cement  with  the  carbonic  acid  re- 
quisite for  rendering  it  solid. 

Petrified  lava,  natural  and  artificial  pozzolana,  scoria 
of  furnaces,  pounded  bricks,  and  the  earth  of  bones,  have 
been  used  as  bases  for  all  cements,  and  these  materials 
have  produced  them  more  or  less  solid ;  cements  thus 
composed  have  answered  extremely  well  in  the  southern 
parts  of  Europe ;  being  but  little  exposed  to  rain,  they  ab- 
sorbed no  external  humidity  and  the  frost  could  not,  there- 
fore, dilate  their  pores  and  destroy  their  combination. 

The  cements  of  Italy,  Africa,  and  Spain,  possess  all 
the  qualities  that  can  be  desired :  but  in  rainy  climates 
and  countries  exposed  to  severe  frosts,  impermeability  is 
a  quality  more  essential  for  cements  than  hardness  and 
solidity. 

Cements  composed  of  porous  substances  cannot  possess 
that  quality ;  they  are  extremely  hard  and  solid  in  sum- 
mer, but  the  autumnal  rains  gradually  communicate  to 
them  an  insensible  humidity ;  a  sharp  frost  penetrates  into 

their 
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their  internal  parts,  and  redupes  to  powder  a  mass  which, 
a  short  time  before,  exhibited  the  appearance  (>f  the  ut- 
most durability. 

The  inventors  of  the  most  celebrated  cemeots  have  se^h 
their  experiments  fail  from  having  neglected  this  essential 
quality  :  the  interposition  of  a  fatty  material  had  already 
been  employed.  Plmy  and  Vitfuvius  recommended  the 
dregs  of  oil,  and  oil  itself;  but  these  bodies,  'employed 
alone,  cannot  produce  the  effect  intended.  The  oil  with 
the  lime  of  the  cement  forms  a  saponaceous  matter  dis^ 
soluble  in  water ;  the  dregs  of  oil  contain  a  great  quan-f 
tity  of  mucilage  which  -water  dissolves  and  carries  off. , 

To  preserve  ships'  bottoms  and  render  them  inperme- 
able  to  water,  resinous  substances  are  employed,  and 
especially  liquid  pitch.  I  thought  that  by  covering  my 
cement  with  boiling  liquid  pitch,  that  this  resinous  body 
would  penetrate  the  pores  of  the  cement  and  render  it 
impermeable  to  water. 

There  appeared  one  inconvenience  in  the  use  of  pitch, 
namely,  its  being  liable  to  become  soft  during  the  heats  ot 
summer.  ,  This  quality  I  corrected  by  throwing  upon  the 
pitch  pulverized  lime  ;  this  lime  combines  with  the  pitch, 
and  forms  upon  the  cement  an  external  coating  of  new 
pement,  resembling  the  celebrated  Roman  cement  called 
malta. 

All  the  merit  of  my  laboiur  is  reduced  to  this  one  point, 
that  I  am  the  first  who,  in  order,  to  preserve  cements  and 
render  them  impermeable,  employed  a  greasy  substance, 
icapable  of  penetrating  them,  of  stopping  up  their  pores, 
and  indissoluble  in  water. 

I  shall  now  proceed  to  the  method  I  employ  for  mating 
my  cement,  observing  that  the  composition  of  cements 
cannot  be  regulated  by  one  single  method ;  differences 
rnust  arise  from  the  diversity  existing  between  the  quality 
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of  the  lime-stone,  and  sand,  of  one  place  and  those  of 
^notJier  \  it  is  therefore  necessary  to  examine  the  nature 
of  the  composition  of  the  lime  employed,  and  particularly 
the  greater  or  less  degree  of  purity  of  the  sand  and  silice- 
ous materials  ;  and  the  proportions  of  the  substances,  that 
are  to  compose  the  cement,  may  be  varied  accordingly. 
.  All  the  methods  of  making  cemedts  require  in  general 
that  the  pozzolana,  pounded  bricks,  scoria,  &c.  be  re- 
duced to  a  fine  powder  and  sifted.  This  precaution  is 
essential  in  cements,  if  they  are  not  to  be  covered  with  a 
resinous  body  ;  their  surface  is  closer  and  more  compact, 
and  they  are  less  liable  to  be  penetrated  by  humidity.  Byt 
this  advantage  is  counter  •^balanced  by  the  crevicesand  ca- 
vities caused  by  the  shrinking  of  the  cement;  this  shrinking 
is  prevented  in  my  methpd  of  making  cement,  because  I 
employ  only  hard  roateiials  coarsely  broken  into  pieces  of 
the  size  of  grains  of  corn,  aqd  frequently  as  lai^e  as 
peas  ;  these  pieces  thus  broken  form  a  great  number  of 
cavities  and  angles,  to  which  the  calcareous  part  pene- 
trates, and  composes  an  uninterrupted  kind  of  chain 
which  prevents  the  shrinking  and  cracking  ^o  prejudicial 
to  cements.  The  lin^e  which  I  have  employed  is  made 
with  hard,  white,  calcareous  stone,  from  the  coast  of 
Cazeres,  in  the  department  of  Upper  Garonne  :  this  lime 
dissolves  with  a  bubbling,  and  a  very  great  heat,  and  after 
it  is  dissolved  it  has  the  appearance  of  a  white  paste, 
without  any  mixture  of  gravelly  particles  ;  it  is  capable 
of  swaJlffwhig^  as  the  masons^  here  express  it,  a  great 
quantity  of  sand  and  other  h^rd  materifils  ;  but  it  is  less 
solid  in  the  air  than  common  lime,  whiph  being  made 
with  marly  stone  contains  in  its  composition  a  great 
quantity  of  argillaceous  particles  burned  and  vitrified, 
which  render  its  solidity  extreme,  when  employed  either 
|n  air  or  water.    This  lime  requires  the  mixture  of  but  |i 

smal^ 
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small  quantity  of  sand',  because  rae  catcined  andvittrifiecJ"* 
particles  it  conitaiii^focm  with  it.a  perfect  mixture ;.  tbuii  ^ 
this  lime,  dissolved  in  water  and  no  more  thottght  of, 
acquires,  in.  a  short  time,  the  durability  of  stone. . 

;  I  had,  thierefore,  ready  for  use,  a  Kme^perfectly  pure  , 
tvithout  any  internal  mixture  of  heterogeneous  particles,, 
but  likewise  very  difficult  to  be  employed  in  a  solid  man-  . 
ner  in  the  open  air. 

.  I  discovered-  that  a  fifth  part  of  lime  was  sufficient  to 
give  the  cement  the  necessary  adhesion  for  envelqping  all . 
the  vitrified  a,nd  siliceous  particles  with    a    calcareous 
covering,    and  Consequently  forming   a  coating  of  thot 
greatest  solidity.  . 

.  The  follmving  is  my  method  of-  proceeding,  to  form 
upon  a  flooring  constructed  200  years  ago^  and  the  joists 
of  which  are  very  wide  asunder,  a  terrace  of  4t)  square 
tpises  which  has  resisted  four  severe  winters,  and  as  many 
scorching  summers, 

■  A  necessary  precaution,  aad  the  neglect  of  which 
caused  me  x^onsiderable  trouble,  is  ta  pound  the  lime- 
stone before  it  is  used  ;  for  although  it  dissolves  in  water, 
when  in  lum*ps,  it  sometimes  happens  that,  certain  stones, 
being  less  calcined  tl)an  others,  .their  central  par.t  is  not 
dissolved,  but  only  moistened  by  the  water.  This,  when., 
used,  is  mixed  with  the  gravel  and  siliceous  materials  em-v 
ployed  for  the  cement ;  in  a  few  days  the  cement  cracks, 
and  the  piece  of  lime  is  found  undissolved.  ■, , 

Take  two  measures  of  weil-washed  river  pebMes,  or 
fragments  of  brick,  of  the  size  of  a  walnut,  two  of  tiles 
and  dross  of  ii*on,  broken  into  coarse  pieces,  one  of  river 
sand  perfectly  washed,  and  a  measure  of  fresb-pounded 

lime  of  Cazeres. 

t      •       •  •     •     ^ 

Then  form  a  circle  with  the  sand,  into  M'hich  circle 

throw  the  lime  and  slake  it,  having  previously  broken  it 
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to  pieces  with  a  hammer ;  when  the  ]»e  is  sufficiently 
diluted,  it  is  left  in  that  state  for  three  hours,  that  the  whole 
of  it  may  be  quite  dissolved  ;  then  mix  with  it  gradually 
the  river  pebbles,  the  iron-dross,  the  tiles,  and  the  sand  ; 
beat  up  the  mortar  for  about  half  an  hour,  that  not  a  sin-* 
gle  siliceous  stone,  or  fragment  of  tile,  not  perfectly  in^ 
corporated,  may  remain  ♦, 

Such  is  the  nuinner  in  which  I  prepare  the  cement  2 
there  are  two  methods  of  employing  it  either  above  or 
below  the  brick  pavement;  both  have  answered  very 
well ;  the  former  appears  the  most  solid  the  first  )*eaT, 
whilst  the  other  suffers  the  rain  water  to  filter  through  5 
but  in  a  certain  time  it  acquires  the  most  perfect  sohdity. 

As  the  lime  destroys  the  wood  on  which  mortar  is  laid, 
if  a  terrace  is  intended  to  be  made  on  a  flooring,  the 
brickwork  must  be  laid  in  a  mortar  of  earth  and  sand  ; 
when  dry,  another  floor  of  brick  is  laid  with  a  mortar 
composed  of  lime  and  sand  ;  it  is  not  necessary  that  the 
bricks  should  be  cut  but  their  surface  should  be  rough  or 
cut  with  the  chisel ;  a  sufficient  declivity  should  be  givea 
to  this  pavement  for  the  water  to  drain  oflT. 

In  the  month  of  July,  when  the  two  pavements  are 
perfectly  dry,  the  cement  is  made,  and  care  must  be  tak^ 
to  work  and  cut  it  with  the  edge  of  the  trowel. 

The  cement  is  then  collected  with  the  trowel,  the  back 
of  which  is  wetted  a  little  ;  the  surface  of  the  cement  is. 
again  compressed  in  order  to  cover  the  coarser  particles, 
and  to  make  it  smooth ;  when  one  square  is  finrslied,  pro^ 
cecd  to  the  second,  paying  attention  to  joia  the  two  sidea 
well  that  they  may  not  separate. 

♦  Whfti  the  ceinent  is  almost  coinpletedjf  throw  ppon  i^  pwlv^^i^ed 
nuic)^-1ixne»  in  quantity  about  a  bushel  \  the  mortar  then  becomes  very 
difficult  to  beat  up,  when  a  quart  or  two  of  whiting  must  be  acMed^ 
which  penetrates  and  cements  all  its  panicles. 

The 
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The  cement  so^n  dries,  and  in  an  hour's  time  is  capa« 
lilefof  bearing  a  considerable  pressure.  In  seven  or  eight 
liours  tht  stlrface  of  the  dement  must  be  slightly  wetted^ 
pressed  down  with  smooth  fiint  stones,  and  rubbed  as  if 
you  were  polishing  marble  ;  this  last  precaution  is  essen- 
lial/and  the  solidity  of  the  cement  depends  tipon  the 
care  with  which  the  operation  is  performed  ;  the  cemenC 
being  thus  composed,  its  adhesion  increases^  and  its  pore$ 
ate  less  numerous  and  more  contracted. 

In  order  that  the  cement  may  succeed  perfectly  well  ia 
the  method  described  above,  it  must  be  applied  in  por«* 
tions  of  two  feet  square ;  two  workmen  are  sufficient ;  thd 
thickness  of  this  coating  of  cement  must  be  from  two  in-^ 
ches  and  a  hali^  to  three  inches ;  the  surface  of  the  brinks 
upon  which  it  is  laid  should  be  wetted  with  whiting,  and 
the  cement  pressed  with  force  against  the  pavement  with 
the  trowel.  This  must  be  done  during  the  month  of  July, 
that  there  may  be  time  for  the  exhalation  of  the  super- 
abundant water  in  the  compositim,  and  that  it  may  bt^ 
perfectly  dry  before  the  rains  of  autumn. 

At  the  end  of  August  boil  a  quantity  of  pitch,  o£ 
the  same  kind  that  is  used  for  ships,  ^nd  spread  it  in  a 
liquid  state  over  the  cement,  with  rags  fastened  to  the 
end  of  long  sticks. 

This  covering,  fi-om  its  viscous  quality,  would  render 
the  terrace  unserviceable  during  the  summer,  if  the  follow* 
ing  process  were  not  employed  to  correct  it, 

I'ake  unslaked  lime,  reduced  to  a  ^e  powder,  throw 
it  upon  the  pitch  and  ^vith  a  birch  bfoom  sweep  off  all 
that  docs  not  adhere  to  the  pitch ;  this  lime  combines  w^ith 
the  pitch,  and  forms  with  it  4  very  thin  coating  of  a  ce- 
ment resembling  the  vudta  of  the  Romans.  ^ 

At  the  beginning  of  October  a  fresh  coating  of  pitch 
and  lime  is  applied. 

G  g  2  The 
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The  second  method  of  employing  the  'cement  is  to  l^y 
it  immediately  upon  the  first  pavement  of  brick,  and  Co 
:  cover  it  with  the  second  pavement  bedded  in  a  mortar  of 
.  liBie  and  sand. 

I  have  two  terraces  fifteen  toises  in  length  and  one  and 
.  a  half  wide,  and  they  appear  to  me  to  possess  the  utmost 

•  solidity  ;  they  have  not  the  beauty  of  those  where  the 
cement  covers  the  brick-work,  but  they  are  capable  of 
bearing  any  pr^sure  or  friction  whatever. 

iS^ter  haviiig  laid  the  first  pavement  in  a  mortar  of  earth 
r  and  sand,  a.  layer  of  cement  four  inches  thick  is  spread 

*  upon  it.  This  pempnt  must  Jiave  bepn  well  worked,  ^id 
V  pd>bles  added  to  it,  rather  larger  than  those  employed 
:  .  in  the  prooes^  above  described,  and  the  quantity  t)f  lime 

.  must:  be  proportionably  incceaeed.     The  cement  should 
« .  be  then  beat  down  with  stauxipers  such  as  paviors  use,  and' 
'.left^a  dry  for  a  month,   when  the  surface  should   be 
i^  <  wetted  .with. whiting,  and  the  bricks  laid  with  good  mor> 
tar  made  of  lime  and  sand. 
These  bricks  must  .not  bo  broken  or  cut:  I  have  re- 
*-    marked  that  by  jtaking  off  the  external  surface  of  bricks 
which  is  setni'-yitrified,  you  deprive  them  of  all  their  soli- 
dity ;  there  is  then  left  only  an  earthy  surface,  which  i» 
sodii  penetrated  by  moist ut^,,  and  easily  destroyed  by 

•frost* 

Care  must  be  taken  to,$ll  up  the  interstices  with  good 
nioi^tar,  which  must*  be  pressed  down,  and  polished  with 
the  trowel,,  and  carefully  covered  with  pitch. 

Terraces  made  in   this  manner  suffer  water  to  filter 

.     thi^^  in  small  quailtity  for  some  time  ;,  this    water, 

charged  with  calcareoufTJBl^cles,  stops  the  pores  of  the 

(^etxkef^  ;   the  filtration  jceaSes,  and  these  .terraces  possess 

the  greatest  soIi3ity,  and  their  construction  is  loss  e»- 

'  pensive,   i         .    ^  ^ 

This 
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This  cement  »inay  be  employe^  with ,  advantage  in  the 
interior  of  apartnients,  it  inay  be  substituted  for  brick 
floors,  and  costs  but  two  thirds'of  thq  price. 

It  is  spread  upon  a  flooring  of  bricks  made  rough,  or  cut 
with^ny  instrument  to*  the  depth  of  an  inch  or  nine  lines ; 
instead  of  pebbLes,  it  i6  composed  of  tiles  and. iron-dross 
broken  into  coarse  pieces  ;  it  is  pressed  down  and  polished 
with  smooth  stones,  but  before  it  is  painted  it  must  be 
•  left  to  dry  for  a  month.  It  may  then  be  painted,  and 
■treated  exactly  like  brick  work. 

Such  are  the  details  relative  to  the  composition  of  the 
jCeinent  which  I  have  employed^  and  which  has  perfectly 
succeeded  wi,th  me.  But,  I  riepeat  it,  the  quantities 
which  I  have  .paentioi^ed  must  be  varied  in  proportipn  to 
.  the  greater  or  less  purity  of  the  lime,  and  the  other  ma- 
ter^s  employed  ;  and  the  use  of  pitch  is  indispensable^  to 
.  prevent:  the  filtration  of  the  water,  and  the  destruction  of 
the  cement  by  frost. 
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*    On  the  Extraction  of  Spirits  from  Potatoes,     By  M,  Ber- 
TRAND,  Apothecary  of  the  Hospital  of  Instruction  at 

Metz. 

From  the   Bibliotheque.  PHYsigo-EcoNOMiQUE.. 

IN  the  year  3  (1795),  when  the  utility  of  potatoes  be- 
came a  subject  of  general  discussion,  and  when  that 
utility  was  so  ably  demonstrated  by  M.  Parment;ier, 
scarcely  any  notice  was  taken  of  the  spirit  that  may  b6 

obtained  from  that  root. 

■  .     .         .         .  ..... 

Indeed,  as  the  potatoe  after  boiling  appears  to  have  no 
.    paccharijie  flavour;^  it  could  not  afford  room  for  observa- 
tions  of  timt  nature  ;  it  has  not  the  sweet  taste  of  Ueet- 
.foot,  or  carrots,;  it  was  not  therefore  likely  to  be  pre- 
sumed 
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fumed  that  it  could  yield  a  stifficiebt  quantity  of  spillt  t# 
defray  the  expenses  necessary  for  extracting  it.  # 

M.  Poullmair,  atarch-maker  of  Metz,  nevertheless  suc- 
ceeded in  this  point ;  but  in  ci-derant  French  Lotraiite^ 
at  Sarre-libre,  this  operation  is  practised  on  an  extensive 
scale. 

The  raw  potatoc  is  bard,  acrid,  and  disagreeable  to  the? 
taste ;  it  contains  a  kind  of  acrimonious  principle,  of 
which  boiling  does  Hot  deprive  it.  If  boiled  in  small 
quantities  in  steam,  it  acquires  a  sweet  mixed  with  an 
acrid  flavour.  If  eaten  without  seasoning,  the  paiatd  is 
soon  palled,  and  salt  must  be  used  for  correcting  this  taste* 

The  action  of  heat,  by  developing  a  slight  tendency  lo 
saccharine  fermentation  in  the  potatoe,  does  not  dispose 
it  to  yield  a  spirit  in  considerable  quantity.  The  actioa 
of  caloric  disengages  a  great  quantity  of  water,  renders 
the  root  farinaceous,  its  skin  is  more  ot  less  cracked,  dnd 
even  peeled  off  when  the  potatoe  is  very  flowety.  Its 
substance  appears  like  an  aggregation  of  small  detached 
particles,  without  any  regular  form,  amongst  which. are 
discovered  small  shining  bodies,  which  can  only  belong 
to  tlie  starchy  f<^cula,  of  which  they  are  the  appropriate 
characteristic.  It  is  easily  reduced  between  the  fingers 
into  a  friable  substance,  the  particles  of  .\vhich  appear  to 
resist  slight  pressure  won  account  of  th^  mucilage  and  hu- 
midity which  keeps  them  combined. 

It  is  necessary  to  add  a  saccharine  substance,  a  fer- 
ment of  some  kind,  to  facilitate  the  fermentation  of  the 
mucilage  and  starch  which  compose  the  principal  part  of 
the  potatoe.  Sugar,  melasses,  atid  honey  would  prove 
important  resources,  but  only  barley  and  beer-wort  ai* 
employed^ 

The  process  is  as  follows. — Take  600  lbs"  of  potathes, 
which  in  common  years  are  sold  for  i  i^.  50  c.  but  in  the 
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year  11  (I803)  are  worth  3  fr.  or  3  fr.  50  c. .  The  total 
$;ost  of  the  6po  lbs.  is  therefore  21  fr. 

They  are  boiled  by  steaoi^  which  takes  three  quarter*  . 
"  of  an  hour;  when  boiled  the  potatoes  should  fall  to  pieces 
pu  being  touched. 

The  vessel  for  boiling  them  consists  of  a  tube,  some- 
what inclined.     In  tlie  lower  part  of  it  are  two  holes ;  • 
ope  about  two  inches  from  the  bottom,  through  which  , 
passes  the  copper  condqctor  for   the  steam,  produced 
by  a  pot  upon  a  coal-fire.     The  second  aperture,  pro-  , 
Tided  with  a  peg^  is  for  the  purpose  of  drawing  off  tlie 
<;»ndensed  water,     A  foot  and  a  half  from  the  ground^ 
is  hung  on  the  outside  an  osier  cylinder,  into  which  the 
potatoes  for  the  supply  of  the  tub  are  put :  in  the*  upper 
part  is  an  aperture  large  enough  to  admit  the  hand,  and 
which  can  be  hermetically   closed :  this  is  necessary  for 
observing  how  the  boiling  proceeds. 
^  After  tlie  potatoes  are  boiled,  they  are  crushed  and 
diluted  with  hot  water  till  they  are  of  a  liquid  consist- 
ence ;  to  them  are  added  25  lbs.  of  ground  malt  (price 
1  fr.  2.5  c.)  and  two  quarts  of  wort  (price  80  c.).     The 
Qiixture  is  then  stirred,  and  it  is  put  into  a  tub  till  it  is. 
three  quailers  full.    The  tub  is  covered  with  a  linen  or 
woollen  cloth,  and  is  left  at  a  temperature  of  15  degrees. 

After  the  fermentation  and  the  exhalation  of  carbonic 
acid,  the  matter  sinks  down,  and  is  fit  for  distillation* 

By  n^ans  of  two  stills  this  mass  may  be  distilled  and 
rectified  in  one  day.  The  first  spirit  is  of  V3  degrees  ; 
th^  rectification  raises  it  to  18.  Two  hundred  pounds 
weight  of  coal  are  required,  the  price  of  which  is  ?  fr. 
One  roan  may  attend  the  two  stills  without  preventing 
him  from  following  other  occupations.  (The  man^s  wages 
2fr,)  Thus  tlie  total  expense  of  44  quarts  of  spirit 
4^nounts  to  1J7  fr.  5  c.  They  sell  for  36  fr.  therefore  the 
. jDet  profit  is  9  fr. 

The 
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The  residuum  may  always  be  applied  to  a  useful  pui** 
pose,  namely,  the  feeding  of  pigs.  It  is  an  excellent  food 
to  promote  their  growth,  but  should  be  changed  inf  order 
16  fatten  them.  I  have  remarked,  that  when  a  pig  eats 
a  great  quantity  of  this  residue,  of  which  be  is  very  fond, 
he  is  fully  lies  down,  and  remains  a  long  time  stupified. 
They  are  fattened  upon  potatoes,  not  fermented,  but 
boiled,  and  diluted  with  the  greasy  liquor  of  starcfa- 
inalcers.  This  kind  of  food  fattens  them  in  a  short  time  ; 
bat  their  flesh  is  not  firm  ;  and  the  fat  of  these  pigs  has 
not  the  appearaDce  of  that  of  pigs  fed  upon  brati. 

The  spirit  of  potatoes  has  always,  like  spirits  distilled 
from  grains,  an  empyf  eumatic  flavour  ;  it  appears  to  me  to 
be  owing  only  to  the  pyro-mucilaginous  acid  produced 
by  the  combustion  and  decomposition  of  the  eattracto- 
mucilaginous  matter  of  potatoes.  This  empyreumatic 
taste  may  be  corrected  by  rectifying  the  spirit  with  the 
kernels  of  fruit ;  but  these  are  sometimes  difficult  to  be 
procured.  Could  not  this  taste,  which  1  conceive  must 
be  attributed  solely  to  the  pyro-mucilaginous  acid,  be 
neutralized  by  substances  which  have  more  tendency  to 
unite  with  this  acid,  than  it  has  with  the  spirit  dissolved 
ift' caloric  ?  I  think  that  carbonate  of  lime  might  form  a 
fixed  pyro-mucite,  whilst  the  sj)irit  would  be  disengaged, 
more  pure  than  before.  Charcoal  likewise  appears  to 
contain  carbonate  of  potash  capable  of  neutralizing  this 
acid. 

If,  as  some  authors  imagine,  this  taste  proceed  from 
ah  oil,  alumine  might  then  be  of  considerable  assistance  ;* 
but  unfortunately  this  substance  being  coirimenly  very 
impure,  does  not  always  answer. 


Transacims 


% 


Transactions  of  Societies  for  promct'mg  tiseful  Knowledge, ^ 


a 


London. 
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^N  the  85 th  of  November*^  a  papjcr  was  read^  contain- ^ 
ing  an  account  of  the  experiments  of  Professor  Aldini,  on 
GalranisfB. 

The  tnitboc  divides  his  subject  into  three.parts ;  in  the' 
first  he  professes  to  examine  the  nature  and  properties  of 
Galvanism.  In  the  second  h^  treats  of  its  power  of  re*, 
storing  the  vital  functions.  An^  in  vtbe  third  he  considers 
its  medical  application.  j 

In  reasoning  concerning  the  n«toro  and  properties  of 
Galvanism,  M.  Aldini  brings  forward  several  experiments^ 
with  the  view  of  |>roving  what  had  beea  often  befora 
asserted  by  different  phAlosophers,  and. particularly  \yf 
Galvani  and  Humboldt,  namely,  that  the  metals  are  not 
essential  in  producing  muscular  contvactiQns  ill  the  timbs  ' 
of  animals ;  and  that  Galvanic  combinations  are  capable  , 
of  being  formed  merely  by  animal  substaryees. 

la  treating  of  the  power  of  Galvanism  in  restoring  the 
vital  functions,  M.  Aldini^detailssev^al  facts  of  the  ac- 
tion of  the  pile  of  Volta  upon  warm-blooded  animals,  and 
upon  the  hitman  subject.  In  one  experiment,  in  which 
the  communication  between  the  ends  of  the  pile  w^as  made 
by  means  of  the  biceps  muscle,  and  the  s[>inal  marro\v, 
an  hour  and  a  quarter  after  death,  contractions  of  the  arm 
were  produced  sufficiently  strong  to  elevate  it  six  inches 
.  above  the  table.    ' 

With  regard  to  tlie  m«>dical  application  of  Galvanism, 
M.  Aldini  professes  great  hopes  of  success,  particularly  , 
in  cas^  of  drow^ning  or  strangling  :  and  he  states  that  in 
these  cases  the  effects  »lay  be  produced  without  dissec- 

VoL.  II. — Sfconp  Series.  H  h  tie^n, 


f  54  TransacUmB  of  Shcietie^ 

tion,  by  making  a  connexion  by  means  of  water,  holdings 
in' solution  salt,  betireen  the  end  of  tfae  pile  and  one  of 
the  ears,  and  a  hand,  in  the  subject  operated  upon.     Hei 

ft 

states,  that  be  bas  already  tried  Galranisnl  in  disorders 
of  the  brain,  with  great  succes9;  and,  by  means  pf  it, 
be  iassertSy  that  be  has  cured  twxi  persons  of  melancholy 
madness. 

In  concluding  his  mcimoir,  M,  Aldini  paentioos^^  that  he 
bas  several  times  observed  a  ve^ry  sensible  attraction  be- 
tween die  nerves  and  muscles  of  animals  in  cases  when, 
after  having  been  separated  from  the  body,  and.  possessing 
a  certain  degree  of  vitality,  they  are  brought  very  near 
each  other. 

I 

An  account  of  a  journey  to  the  summit  of  Whararai, 
^  mountain  in  the  island  qf  Owhyic^e,  by  Mr,  Archi* 
bald  Menzies,  naturalist  on  board  the  Discovery,  Cap- 
tain Vancouver,  was  read  on  th<?  9th  and  J  6th  of  Dc- 

ft  ' 

4:ember. 

In  January,  1799,  the.  Discovery  being  stationed,  in 

Karakakooa  bay,  Mr.  Menzies  was  desirous  of  making  a 

botanical  excursion  into  thet  iskmd  of  Owbyhee,  in  com*. 

pany  with  some  other  gentlemen  of  the  expedition,  and 

in  particular  of  ascending  a  cooi^l  n^ountain  in  the 

neigbbpurbood,  called  Whar^ai.     For  this  purpose  he 

was  furnished  with  a  numerous  company  of  attendants  by 

the  kins:  of  tbe^  island)  under  the  command  of  one  of  the 

chiefs,  who  was  niade  responsible  for  his  safety,  and  for 

bis  perfect  accommpdatioh  with  provisions  of  aU  kinds, 

and  who  executed  bis  task  with  as  much  fideUi^  as  the 

whole  troop  performed  their  labours  with  alaci^tty.     Mr. 

.  Menzies  liad  a  portable  bacome^er^  of  a  simple  c^onstruc-^ 

tion,   by  which  he  ascertained  the  height  ^f  different 

places  as  accura,tely  as  the  time  woi^ld  allow.    Tbe  island 

appeared  to  b^  in  genei^.  ip  a  state  of  high  cuUivatioq : 

^  .  •      \    '     '  thQ 


^ 
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the  plrbvisions  for  the  journey  (consisted  (if  live  bpg$| 
poultry,  dried  fish,  yams,  and  cocoa-nuts,  in  quantities  t^at 
loaded  more  than  twetity  men*  They  1^  the  sea«side 
the  17  of  Januarys  after  coming  by  water,  to  the  foot  of 
the  mountain,  the  barometer  standing  at  30.10j  the  thei*-^ 
mometer  at  Bl"*,  at  noon.  The  road  was  through  lava 
and  other  volcanic  productions  for  about  three  ihiks : 
here  the  plantations' of  bread-fruit  trees  began^  aad  the 
country  was  fertile  and  pleasant ;  the  night  was  passed  in 
the  uppermost  village,  consistitig  of  a  fbw  s<cattered  hutSi 
Beyond  this  was  a  thick  forest,  skirted  by  fruitful  plati* 
tations  of  bananas  and  jplantains ;  about  three  auks  withifa 
'the  fotest,  the  elevation  appeared  to  be  2,6G0  feet  above 
the  sea.  The  thermometer  was  59**,  at^noon.  The  nir* 
tives  constructed  a  numl>er  of  small  huts,  which  afforded 
shelter  to  the,  whole  party  for  the  night,  at  the  upper  e£^ 
tremity  of  the  forest*  Here  the  thermometer  was  at  58*, 
in  the  evening  i  the  uniformity  of  teniperature  at  heightsr 
t:onsiderably  different,  Mr.  Menzies  attributes  ib  the  shel- 
ter of  the  forest,  and  tlie  evaporation  from  the  trees.  3ut 
the  next  morning  the  thermometer  was  at  43".  The  sum^ 
mit  of  the  mountain  was  ruggid  and  barren  ;  Mr.  Men^ 
zies  arrived  at  it  in  a  few  hours  from  the  last  station.  It 
afforded  a  very  extensive  view  of  the  island,  although 
parts  of  it.  were  hidden  by  clouds :  its  most  cbnspicuoiai 
features  Were  two  other  mountains,  of  wfai<;;h  the  sQmmzt$ 
are  covered  with  perpetual  siidw,  l>earing  £;  N^  &  aod 
S.  E.  by  E;  df  Wbararai.  On  this  hill  thAre  is  a  r^ty  deep 
crater  of  a  jvolcano,  with  ashes  and  cinders  appearing 
quite  fresh:  the  natives  consider  it  as  th^  bab^tion  ^ 
fivil  spirits^  whom  they  attemtpt  to  pacify  by  ofierin|f3  oi 
Various  kindi^.  The  party  of  travellers  ^nt  th^  Whdit  oi 
this  and  the  following  day  oji  the  mountain,  atid  passi^ 
the  night  iA  caverns j,  thatched  with  p)auta4a  leaines^  sMl: 

H  b:/*  StTiSW^ 
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strew^  wifh  gnus  and  mats  for  ibit  oocawm.    Tfre  so* 

'  fhoTSL  tetraptcra  was  in  Sower,  as  a  small  shni¥  ;  in  the 

lower  parts  of  the  island  it  becoaaes  a  tree,  of  wbkA  the 

natives  make  their  spears,  and  which  takes  a  fine  polisb< 

'The  dodons^  viscosa  thrived  on  the  smmit  of  the  hill ; 

•  and  a  small  shrubby  geranium  was  found  the)re.     The 

lieight  appeared  to  be  SOOO  feet  above  the  sea.     The 

thermometer  waft  loWet  at  sun-set  than  at  seven  in  the 

morning. ' 

Mr.  Memsies  descended  on  the  soath-east  ^de  of  Ae 
hill,  and  arrived  in  the  afternoon  at  a  deep  cavern,  where 
he  past  the  night.  Hence  he  made  a  fruitless  attempt  to 
ascend  ^e  snow-clad  mountain,  on  the  odier  side  of  the 
yalley,  in  which  the  natives  aceompanied  him  with  the 
greatest  reluctance ;  the  'same  cavern  received  him  the 
following  night.  The  centre  of  die  iahiad  between  the 
three  mountains  is  barren  and  uninhabited ;  it  appears  to 
be  elevated  about  5000  feet  above  the  sea.  Betuminsr 
•towards  t\ie  shore,  the  party  arrived  the  next  evening  at 
a  village  tiine  or  ten  miles  from  Karakakooa  Bay,  sur> 
rounded  by^'fi^lds  and  plantations,  *  in  the  highest  possible 
state  of  cultivation;  its  elevation  appeared  to  be  aboat 
2000  feet.  '  licre  they  were  entertained  by  an  exhibition 
of  much  graceisind  great  activity,  in  the  perfordumce  of 
•a  female  dancer'belongring  tp  a  strolling  party.  The  next 
day  was  the  last  of  the  extaitsion  ;  and  the  natives  were 
dismissed  with  rewards  of  knives,  files,  scissars,  looking^ 
glasses,  and  tape,  of  which  a  small  portion  was  surrerK 
-^ered  by  each  t^  the  king.  The  barometer  now  stpod  at 
180. 1 2,  and  the  titermometer  at  74^. 

Soyal  Institution  of  Great  Britaiiu 

\    III  coioforuiity  to  a  regulation  unanimously  adopted  by 
-the  mans^ers  of  the  Roral  Iostituti9n,  held  at  the  hoiia»e 


idf  tbe  Institution,  on  lltb  J^anxiary  1803 »  dwleetores  for 
the  ensuing  season,  by  D\\  Young  and  Mr.  D9.yy,  coov- 
menced  oii  26 th  January. 

I'hey  will  be  delivered  on.  Mondays,  Wednesday, 
Tluirsdays,  and  Saturdays,  at  two  o'clock  P.  M.  amd 
on  Tuesdays  and  Fridays  at  eight  o'clock  in  the  evening, 
Good  Friday  excepted  ;  and  be  continued  until  the  corn^ 
.pletion  in  the  ensuing  season,  of  at  ieast  one  kundred 
lectures. 

.  The  first  volume  of  the  Transactions  of  the  In^ti^tion 
is  now  completed.  In  the  last  number  the,  editors  haf« 
inserted  a  catalogue  of  books,  .eomposmg  the  library  <rf 
the  Institution,,  amounting  to  421  diSiarent  works,  a  list 
of  other  presents^  and  of  the  names  of  donors  to  this  esta^ 
i)Iishmentv 

Tlighlpicl  SocietT/  nf  Scotland. 

The  anniversary  meeting  of  this  Society  ^tas  lately 
held  at  Edinburgh.  Tlie  reports  of  the  committee  for 
promoting  the  improvements  of  the  I  Ugliltinds  by  roads 
and  bridges,  and  the  projected  canal  across  the  island 
from  Inverness  to  Fort  William,  were  laid  before  the 
Hociety  ;  together  with  tl)e  communications  whidi  the 
'directors  lately  had  with  Mr.  Telford,  the  engineer  cm- 
ployod  by  government  to  survey  and  report  w}>on  the 
practicability  and  plan  of  carrying  these  improvements 
into  effect.  Since  passing*  tlie  act  for  the  commutation 
'of  the  servitude  of*thirIage,  and  which  had  originally 
'been  brought  forward  by  the  society  for  encouraging  the 
•improT^ement  of  waste  lands  and  agriculture,  it  had  be- 
come the  general  opinion  of  the  cx>ttntry,  4hat  an  exten- 
sion and  amend rtient  of  that  act,  in  some  particular}}, 
'Would  be  very  beneficial  ;•  it  was  therefore  rc^sohed  to 
make  application  to  the  liegislature,  for  such  extension  6t 
•alteraticMi  of  the  tliirlage  act/ us  they  biioiihi  see  propeft: 
*"  and 
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and  expedient  for  rendering  that  law  of  more  genera} 
/utility. 

The  Secretary  reported,  that  the  second  volume  of  thcf 
Society's, Transactions  was  now  in  the  press,  and.  would 
be  published  in  the  course  of  the  season  i  that  it  woulj ' 
contain  a  great  deal  of  useful  information,  on  a  Variety  of 
subjects  connected  with  the  views  of  the  institution  ^ 
.aod  several  papers  oh  the  fisheries  and  other  subjects^ 
for  which  preniiums  had  been  adjudged  last  year. 

There  was  also  read  a  letter  ftom  Benjamin  Bell,  Esq. 
accompanying  one  hundred  parcels  of  Egyptian  barley^ 
made  up  in  half-ounces,  with  a  similar  number  of  thi? 
Swedish  turnip-seed,  called  roota  baga ;  both  these  kinds 
4>f  seed  are  stated  to  possess  a.  variety  of  qualities,  superior 
to  any  seeds  of  that  kind  formerly  known  in  this  couDtiy, 
and  which  had  been  tried  by  Mr.  Bqll  himself,  with  great 
success.  The  meeting  ordered  that  these  parcels  should 
be  sent  to  the  directors,  with  instructions  to  distributer 
them  among  such  members  of  the  society  as  were  consi* 
dered  the  best  farmers,  and  likely  to  be  the  most  atten- 
tive to  their  cultivation  ;  and  to  report  to  the  society  the 
result  of  their  eJCperiihents. 

Intelligence  relating  to  Arts,  Manufactures^  He, 

Wheel  Carriages* 

JVl.  Tarin,  pf  Paris,  has  obtained  a  trevet  d\)iventioJt 
(patent)  for  an  invention  to  be  attached  to  carriages  of 
every  description,  to  prevent  them  from  breaking  down< 
The  advantages  proposed  by  this  invention  are,  1st,  that 
It  preserves  in  equilibrio,  without  the  slightest  shock,  and 
stops  in  its  course,  however  rapid,  any  carri^e  to,  which 
It  is  adapted,  either  if  the  axle-tree  suddenly  break,  ck* 
if  the  nuts  of  the  wheels  should  come  off.     2d.  That  Ji;^t 

enables 
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enables  any  carriage  to  continue  its  route  to  the  place  of 
its  destination,  even  with  a  broken  axle,  or  if  the  nujs  be 
lost      3d,  That  it  produces  no  additional  weight,  ^nd  is 
so  far  from  being  apparent,  th^t  you  must  know  that  it  i^' 
attached  to-^  carriage  before  it  can  be  discovered. 

Water-proof  Cloth. 

A  mahufactory  of  cloth   impermeable  to  water  has/ 

lately  be^n  established  at  Paris ;  vessels  are  made  of  it 

capable  of  containing  liquids,  extremely  light,  and  not 

liable  to  accident.     It  is  likewise  used  for  covering  sheds 

for  horse-tsloths,  water-spouts,  bags,  and  even  for  great-** 

coats.    It  has  the  peculiar  merit  of  being  sujpple  and  elas« 

tic  ;  it  is  an  admirable  substitute  for  skins  and  leather,  is 

not  affected  either  by  drj'ness  or  humidity,  and  loses  none 

of  its  qualities  in  boiling  water  at  its  utmost  degree  of 

heat.     It  has  already  furnished  many  of  the  public  as  well 

as  private  establishments  of  Paris  with  buckets  to  be  used 

in  case  of  fire. 

Polishing  Steel. 

M.  Guyton  has  announced  to  the  National  Institute  a 
method  of  preparation  of  crocus  martis,  or  colcothar, 
which  he  considers  new  ;  and  at  the  same  time  commu- 
nicated some  observations,  which  may  be  of  considerable 
ILlse  to  those  artisans  who  employ  a  great  quantity  of  this 
inaterial.  He  says  that  in  manufactories  where  it  is  used 
ijj  a  large  way,  a  substitute  may  be  found  in  some  species 
pf  red  woods,  of  the  nature  of  the  Almagra,  wliich  is  em- 
ployed in  Spain  for  this  purpose.  He  farther  states,  that 
tiiis  material  mav  be  obtained  without  labour  or  much 
expense,  by  steeping  old  bats,  or  black  felts  of  any  kind, 
in  diluted  sulphuric  acid.  The  dye  is  soon  reduced  to  the 
state  of  red  oxyd,  and  the  residuum  need  only  be  washed 
|o  get  rid  of  the  acid  which  adheres  to  it.  The  colco- 
thar  thus  proJuce.ti  is  of  the  utmost  degree  qf  minute* 

neas. 
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List  of  Patents  for  hrjentiom,  Ki\ 
(Continued  from  Page  160.) 

W  uluam  BEEk,  of  Ely-place,  in  the  city  of  Londoii, 
Medical  Professor,  and  Dealer  in  Medicihe  ;  for  a  medi- 
cine, and  method  of  adniini&terinG:  the  same*  for  the  more- 
cflfectually  and  expeditiously  curing  the  gout,  rheuma- 
tim,  &X^     Dated  December  9,  1802, 

John  BaR-WETt,  of  Birminglijim,  WatMioksfeire,  Toy-' 
xtniker,  and  Joseph  Barnett,  of  the  borougli  of  War-. 
wick,  in  the. said  county,  Cutler;   for  a  new  and  im^    . 
proved  aactbod  of  making  parasols  wd  umbrellaa. 
Dated  December  21,  ll^Og. 

Matth!ew  Wyatt,  of  Queen  Ann-street  East,  Mid^ 
dlesex^  E&quire  i  for  a  fire-grate  upon  an  improved  con^ 
struction.     Dated  December  21,  1^02. 

Thomas  Saint,  of  the  city  of  Bristol,  Engineer ;  for 
a  method  of  increasing  the  effect  of  steam-engines,  an4 
Kiving  fiiel  in  the  working  thereof. 
Dated  December  2 1 ,  ISO 2.  i 

JoRN  Lewell,  of  .Gresse  -  street,  Riithbone  -  place, 
Middlesesc,  Stove-maker ;  for  a  register-stove  upon  im- 
|>roved  principles.     Dated  December  21,  1802.  •    ' 

JoriN  Scott  aiKl  James  Clarkson,  of  Lower-street, 
Islington,  -Middlesex,  Brick-makers,  William' Tatham-, 
of  Staples-lnn-buildings,  Holborn,  Esquire,  and  Samuel 
TVfELMsH,  of  Holborn  -  court,  Grays-Inn,  Gentleman; 
for  new-invented  articles,  which  they  liave  denominated 
*^  Tatham's  Clumps/'  for  the  purpose  of  constructing 
water-pipes,  sewers,  tunnels,  wells,  conduits,  reservoirs^  j 

or  other  circular  walls,  shells,  or  buildings.  '    * 

'Dated  December  21,  1802.  I 

Michael  Billingsley,  of  Birkinshaw,  Yorkshii^e, 
Engineer;  for  an  instrument,  engine, 'or  machine,  to  be  ! 

worked  by  steam,  water,  or  l>orses,  for- the  purpose  of 
boring cylindtiis,  &:c.     Dated  December  22,  1802. 
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Speci^caiion  of  the  Patent  granted  to  HiENRV  GARDlKEk, 
of  the  City  of  Norwich  ^  Corn-Merchant ;  /of  a  Method  of 
preventing  all  Sorts  of  Corn  and  Seeds,  and  various  other 
Merchandize  J  from  receiving  Damage  by  Heat  &tl  board 
Ships  and  in  Warehouses-^  and  of  improving  all  such  Conij 
Seeds,   and  other  Merchandize,   as  may  hicoe  received 

' .  Damage  by  Heat  or  otherwise,  and  Ytrultring  the  Corit 
and  Seeds  so  damaged  much  sxceeter,  and  more  fit  for  the 
Sustenance  of  Man  and  other  Animah,  and  for  the  Pur* 
pose  of  Vegetation.     Dated  April  15,  IS02. 

With  a  Plate- 

X  O  all  to  whom  these  presents  shall  come,  &:c« 
Now  KNOW  YE^  that  in  compliance  with  the  said  proviso, 
I  the  said  Henry  Gardiner  do  hereby  declare,  that  my 
^id  invention  is  described  in  the  annexed  drawing,  and 
the  following  descriptions  thereof;  that  is  to  say  ^  First, 
Vol.  IL — Second  Series.  I  i   '  for 
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for  preserving  corn  on  board  ships,  in  any  part  of  a  ship 
most  convenienti  Ibc  sin  ^ir-pun>p,  which  is  to  be  ma4e 
as  follows, 

Fig.  I,  (Plate  XI.)  A,  repcpsents  a  cylinder,  made  of 
lead,  with  a  piojecting  rim  at  top  and  bottom?  under 
which  are  collars  of  iron, 

Fig.  2?  B,  an  iron  plate,  to  be  screwed  to  the  projecting 
rim  at  the  top  of  the  cylinder,  ^nd  having  a  collar  of 
woollen  cloth  to  make  it  air-tigh#.    Uy  a  hole  in  the  cen^ 

* 

tre  of  the  plate,  through  whi6h  the  piston-rod  passes, 
1),  a  circular  box,  on  th^  top  of  the  plate,  in  which  are 
collars  of  leather,  screwed  down  by  a  br;tf»  mit,  so  as  to 
make  the  piston-rod  air-tight  as  it  moy^  up  and  down, 
ty  ^  valve  of  leather,  covered  with  woollen  cloth,  fix^ 
on  the  inside  of  the  plate,  and  opening  downwards,  to 
admit  air  into  the  cylinder  on  the  descent  of  the  piston, 
dy  a  small  spring,  on  the  outside  of  the  plate,  to  assist 
the  return  of  the  valve  when  the  piston  rises,  e,  a  valve, 
fixed  on  the  outside  of  the  pl^te,  and  opening  up- 
wards. 

4 

Fig.  3,  C,  ^,n  iron  plate,  to  be  screwed  to  the  pro- 
jecting rim  at  the  bottom  of  the  cylinder,  having  a  woollen 
collar  as  at  Fig.  2,  /,  a  valve  on  the  inside  of  the  plate, 
the  same  as  r.  Fig.  2,  but  opening  upwards,  to  admit  air 
into  the  cylinder  ox\  the  ascent  of  the  piston,  gy  a  valve 
on  the  outside  of  the  plate,  but  opening  downwards,  hav- 
ing a  small  spring  fpr  the  same  purpose  as  rf.  Fig.  2- 

Fig.  4,  D,  a  pistom  A,  an  iron  plate,  to  which  two 
cup  leathers  are  screwed,  and  made  to  exactly  fit  the  in- 
side of  the  'cylin(jer,  and  into  which  one  end  of  the  pis- 
ton-rod k  IS  fixed,  k  and  w,  a  piston-rod  in  two  parts. 
772,  a  brass  cross,  having  ah  iron  bolt  through  it  horizon- 
tally, aiid  into  which  one  end' of  the  piston-rods  k  and  n 
are  screwed. 

Fig. 
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l^ig«  5,  £9  a,  receiver j  made  df  lead,  having  a  ciroulai^ 
end  or  pipe  G,  the  end  r  of  which  is  to  b^  screwed  to  the 
iron  plate )  Fig*  3,  over  the  valve  g. 

Fig.  $,  F,  a  circular  pipe,  also  of  lead,  similar  to  G; 
one  end  of  which  is  to  be  screwed  to  the  iron  plate,  Fig.  2> 
over  the  valve  e,  the  other  end  being  screwed  to  th^  end  0 
of  the  receiver. 

Figi  7  is  a  front  view  of  the  air-piloip  or  n:\achine  for 
forcing  aiii"  into  ships,  fixed  in  a. wood  frame; 

Fig.  8  is  a  side  view  of  the  same  machine* 

References  to  Figs.  7  and  8,  h)iz.  a,  a  wheel ;  i,  a  pi* 
jftion,  or  small  wheel;  c,  the  crank,  by  which  the  ma- 
chine is  worked,  and  which  is  made  to  fix  on  and  take  off 
at  pleasure;  dd^  a  double  crank,  on  one  end  of  which 
the  wheel  a  is  fixed  ;  ^,  e,  two  levers,  loaded  with  lead, 
tis  counterbalances  to  the  ctank  1^*,  a  clasp-rod,  one  end 
of  which  deceives  the  double  crank,  and  the  other  ends 
are  fixed  to  the  brass  cross  we,.  Fig*  4 ;  ^,  a  bar  of  iron,' 
having  a  hole  with  a  collar  of  leather  in  the  centre^ 
.through  which  the  piston-rod  passes,  and  by  which  it  id 
kept  perpendicular ;  //,  A,  two  ii*on  stays,  fastened  to  the 
.frames,  and  screwed  to  the  top  of  the  cylinder,  to  keep  * 
it  steady ;  k,  k,  &c.  foUr  iron  stays  to  fasten  the  cylinder 
to  the  bottom  of  the  frame,  two  in  front  aiid  two  behind, 
.not  visible  in  the  plate.     The  capital  letters  A  B  C  D 
E  F  G  have  the  same  reference  in  all  the  figures  of  rtie 
j}lat9* 

.  There  must  be  a  fentikting-bottom ,  fornied  of  hollow 
perforated  frames,  as  about  to  be  described,  which  sbouM 
Iaj  a  little  above  the  keelson,  about  eighteen  inches  from 
the.  bottom  of  the  ship ;  and  the  width  of  the  ship  must 
be  measured  at  that  depth,  and  the  dimensions  of  the 
ventilating  -  bottom  determined  thereby.  The  framefi 
jshould  be  of  a  convenient  size  for  two  men  to  lay  down 

I  i  S  and 
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and  take  up  \rith  ease.  Small  vessels  will  require  tw6 
rows,  and  larger  ones  three  rows  of  frames. - 

Fig.  9,  represents  the  bottom  of  a  hollow  frame,  made 
of  M'ood,  about  three-fourths  of  an  inch  thick ;  the  boards 
ef  which  it  is  formed  being  placed  lengthwise  from  A 
to  C  and  B  to  D,  by  which  method  the  boards  wiH  lay 
across  the  ship,  and  as  the  frames  must  be  cut  to  fit  the 
masts  and  sides  of  the  ship,  it  will  be  best  to  prepare  all 
the  bottoms  of  the  frames  first,  for  the  convenience  of 
forming  those  which  are  to  fit  the  masts  and  sides. 

Fig.  10^  represents  the  top  of  the  frame,  also  of  wood 
of  the  same  thickness  and  dimensions,  and  placed  and  cut 
in  the  same  manner  and  form  as  the  bottom,  Fig.  9  ;  but 
having  holes  therein,  about  nine  in  every  square  inch, 
made  witli  an  auger  or  gimblet,  about  one-eighth  of  an 
inch  diameter,  but  not  nearer  to  the  sides  than  about  two 
inches,  or  the  holes  may  be  made  large,  at  equal  dis- 
tances, but  not  so  close  as  to  weaken  the  frame  too  much, 
say  about  half  an  inch  or  an  inch  ;  or,  generally,  let  the 
distances  betweep  the  holes  be  about  the  diameter  of  the 
holes*  But  in  this  case  the  frames  must  be  covered  with 
coarse  linen,  or  hair  cloth,  before  the  com  is  shipped  ; 
next  prepare  a  suiEcient  number  of  supporting  pieces  of 
wood,  Fig.  11,  about  two  inches  square,  and  of  sufficient 
length.  These  are  to  be  fastened  by  nails  or  screws  to 
the  bottom.  Fig.  9,  about  fourteen  to  eighteen  inches 
from  each  other,  as  from  S  to  V,  n  to  m,  o  to  rL 
eto  a\  and  thus,  being  placed  in  a  contrary  direction, 
VIZ.  across  the  boards,  which  form  the  frame,  they  will 
support  them  very  securely.  Let  the  ends  of  the  sup- 
porting pieces  of  one  frame  meet  the  ends  of  the  sup- 
porting pieces  of  the  adjoining  frame,  which  may  easily 
%G  done  by  measuring  the  distance  carefully,  and  in  par- 

*    :  ticular 
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tteulaf  let  tftis  be  attended  to  in  the  middle  of  ^c  bottom, 
BO  as  to  fotm  a  main  channel  or  passage  for  the  air,  from 
•oiie  end  of  the  ship  to  the  other ;  from  wbicii  it  will  dif- 
fuse itself  on  all  sides   under  the  whole  bottom  of  the 
cargol     Prepare  also  a  sufficient  number  of  pieces  of 
sound  dry  wood,  about  two  inches  square,  which  I  shall 
call  supporting  points«    These  are  to  be  fastened  hy  nail's 
or  screws  entered  at  the  bottom  of  the  frame,  and  which 
tiaik  bt  screws,  passing  through  the  supp(^ng  pieee!$, 
are'  to  enter  the  square  pieces  or  i^upporling  points, 
tbteeby  festeiiiiig-them  to  the  supporting  pieces  at  aboul 
fourteen  inches  distance  irom  each  other,  see  Pig.  1 1 ,  te 
Ifortn  supjSorting -points  for  the  top  of  the  frame,  the 
supporting  pieces  being  fastened  to  the  bottom  of  the 
frame,  and  the  supporting  points  to  the  supporting  pieces, 
as^above  directed.     The  top  of  the  frame  is  to  be  laid 
upon  the  supporting  points,   each  comer  to  its  corre- 
sponding letter  and-xorner  of  the  1>ottom,  and  is  to  be 
fastened  by  nails  or  screws  passing  through  the  per- 
forated top,   and  entering  the  supporting  points.     AH 
tbe'ends  of  the  frames  which  are  to  lay  next  the  ends, 
and  sides,  and  masts  of  the  ship,  are  to  be  whole ;  and 
tho^  side  pieces  are  next  to  be  fastened  on  so  that  the 
air  cian  rise  only  through  the  perforations  in  the  tep  of 
the  frames.     A  sufficient  number  of  &ames  being  pre^ 
^ared,,  they  should  be  numbered,  for  the  convenienei^-^ 
laying  them  down  in  regular  order.     If  the  edges  of  %h^ 
•top  of  the  frames  be  made  angul^,  so  as  to  fit  into  eack 
other,  it  will  form  a  very  secure  and  simple  fa^tenibgf, 
which  may  be  farther  secured  b^  hooks  and  staples,  if 
the  frames,  in  consequence  of  the  wood  drying,  should 
not  unite  close  enough  to  prevent  the  corn  falling  irilo 
them.     There  must  be  a  hole,  in  a  canvonieUt  part  ^ 
the  middle  row  of  frames^  in  which  one  end  aftbeHi^ 
i  pipe 
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pipe  or  trunk  is  to  be  ,fi?ced)  in  a  slopjng  position^  to» 

wards  tbc  place  where  theair^pumg  is  suspended,  or  Bired^ 

so  that  the  other  end  may  enter  the. case  of  the  air^pump^ 

and  the  spout  of  the  receiver  E  (Fig.  5.)  inserted  into  it. 

If  this  air-pipe  is  made  pf  tin,  or  lead,  it  wil]  be  easy  to  givf 

it  any  direction  required.     The  air-pnmp,  being  inclosed 

,with  boards  on  all  sides  and  at  the  bottom,  is  to  be  fixed 

or  suspended  in  any  convenient  part  of  the  bold  near 

the  top ;  hfiving  only  so  much  of  its  upper  part  above 

deck,  as  is  necessary  for  turning  the  crank.     The  casff 

should  be  large  enough  to  admit  a  pep^n  to  go  into  it  to 

fix  the  spout  of  the  receiver  to  the  air-pipe,  and  secure  it 

so  that  no  air  can  escape.     The  case  of  the  upper  part 

.  above  deck,  must  have  a  door  on  one  side,  for  an  en*' 

trance  into  the  lower  case,  and  which  door  should  be 

open  when  the  jmachine  is  worked  to  furnish  a  supply  of 

.air.     Previous  to  shipping  the  cargo,  make  every  par€ 

of  the  inside  of  the  ship,  where  the  corn  is  to  be  put,  air- 

.tight,  ^  which  may  soon  be  done  with  a  little  pitch.     If  the 

cargo  is  to  be  shipped  in  bulk,  without  any  partitions^ 

the  bottom  of  the  hold  is  to  be  filled  witli  corn  to  the  in« 

tended  height,  just  above  the  keelson,  when  the  ventilat* 

ing  bottqm  is  to  be  laid  down,  and  the  air -pipe  or  tube 

fi:?&ed  therein,  communicating  with  the  receiver  of  the 

air-pipe,  as  before  directed,  and  the  remainder  of  the 

icargo  shipped ;  which  being  dooe,  turn  the  crank  €  of 

the  ^tir-pump,  and  the  contents  of  the  cyljfnder  M'iH  be 

/creed  into  the  air-pipe,  and.  thenire  ilnder  the  bottom  of 

^the  oargo.    At  every  stroke,  of  ifehe.  piston  in  a  cargo  of 

iwh^ftt,  one  thousand  quarters,  containing  eight  thousand 

Wiachester  bushels,,  the  interstices  are  about  one. seventh^ 

ct  one  thousand  one  hundred  and  fcurtv^three  btishels: 

jCon^eijueiitly,  in  workitjg  an  .air-pump  whosa  cylinder' 

.«^taiifis  pi}ly  two  Wi^c^H^^l^r  busjbds  of  airi  fifty  strc^^ 

in 
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in  a  minute;  which  may  be  done  with  great  "case  for^foui; 
hours,  the  one  thousand  one  hundred  and  forty-three 
bushei^of  confrtied'air  will  be  expelled,  and  tjventy-four 
thousand  bushels  of  fresh  air  will  be  forced  through  the 
cargo. '  The  longer  the  air-pump  is  worked  at  a  time,- 
the  more  complete  will  be  the  effect ;  beeause  the  re- 
sistance occasioned  by  the  weight  and  compactness  of  the 
CQtn  compels  the  air  to  diffiise  itself  under  the  whole 
cargo  with  a  sufficient  equal  degree  of  compression  in  aH 
parts,  and  is  therefore  soon  compelled  to.  rise  through 
the  corn. 

Having  describ^Al  my  method  of  ventilating  whole 
cargoes,  I  now  proceed  to  describe  my  method  of  venti^ 
lating  any  part  of  a  cargo,  or  one 'part  more  than  another* 
It  is  common  in  coasting-vessels  to  have  parting-boards^ 
^ which  is  therefore  unnecessary  to  describe),  for  the  con* 
venience  of  separating  different  persons'  corn,  and  alsodif* 
ferent  qualities  and  sorts  of  grain :  sucli  vessels,  also,  carry 
different  sorts  of  grain  in  the  same  room  ;  such  cargoes  are 
to  be  thus  shipped.  Prepare  a  sufficient  nximber  of  Derfot' 
rated  frames  ;  but  with  this  variation,. that  there  must  be  a 
set  of  frames  for  each  room,  or  partition,  having  those  sides 
whole  which  are  to  lay  next  the  partition-boards,  and  the 
ends  or  sides  of  the  ship,  thus  forming  k  separate  ventilatingw 
bottom  foi'each  room  or  partition.  Kach  room  must  have 
a  lead,  or  tin-tube,  or  series  of  tubes,  or  air-pipes,  one 
end  of  which  is  to  be  inserted  into  the  bottom,  and  the 
other  end  rising  to  the  top  of  the  hold,  and  thence  into 
the  case  of  the  air-pump.  The  lower  partition-boards 
should  rise  only  so  much  above  the  keelson  as  the  venti- 
lating  bottom  is  intended  to  lay  firom  the  bottom  of  the 
-hold  ;  which  being  made  air-tight,  the  room  is  to  be  filled 
^vith  corn,  level  with  the  top  of  the  lower  partition* 
l>oards.     The  perforated  frames  are  then  to  be  laid  down, 

and 
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and  the  air*pipe  fixed  in  its  place.  The  tipper .pjanition- 
boards  are  next  to  be  fixed  up,  and  the  remainder  of  the 
corn  intended  for  that  room  put  on*board  ;  the  oth^r  rooms 
are  to  be  filled  in  the  same  manner  till  the  cai'go  h  com* 
pleted.  If  two  different  qualities  or  sorts  of  grain,  are  to 
be  sliippi^  in  one  room,  they  must  be  separated  by  coarse 
eloth  <k  mats,  not  however  to  be  laid  double.  Sail>plpth^ 
which  is  commonly  used  y  will  n(>tdo,  as  its  close  texture 
obstructs  the  air.  I  haipe  before  observed,  that  there  must 
be  a  lead  or  tin  tube,  or  series  of  tid>es,  leadingr  from  the 
perforated  bottom  of  each  room  to  the  top,  and  from 
tbehee  to  the  case  of  the  air*pump  ;  die  latter  parts  of 
diem  are  to  be  affixed  as  the  rooms  are  completed,  and 
are  to  run  faorisontaJly  on  the  top  of  the  cargo^  imme*> 
lUately  under  the  deck,  in  sueh  a  manner  that  one  end  of 
«  short  tube  may  easily  be  adapted  to  the  spout  of  th^ 
receiver,  and  the  other  end  to  the  tube,  or  series  of  tubes^ 
eommunicating  with  the  room  it  is  intended  to  ventilate* 
These  tubes  should  fit  into  each  other  very  exactly*  If 
«are  J>e  taken  to  work  the  air-pump  regularly  when  the 
<:Grn  is  first  shipped,  it  will  be  the  most  effectual  means 
to  prevent  damage,  as  any  disposition  to  beat  will  be 
thereby  speedily  counteracted  by  the  cool  fresh  air  arising 
through  the  corn.  Care  must  be  taken  to  let  out  as  well 
as  to  force  in  the  air  \  for  which  purpose  a  few  smaU 
apertures,  in  convenient  places,  near  the  hatchways, 
will  be  proper.  Any  single  room  may  thus  be  miost  efr 
Ifectually  ventilated ;  and,  by  ventilating  each  room  sucr 
cessively,  I  am  very  sure  it  is  quite  practicable  to  carry  a 
cargo  of  corn  round  the  world  in  good  condition.  _ 
•  Ta  preserve  corn  in  granaries,  the  air-pnisp  herein 
descried,  or  the  ventilating  machines  invented  by  Dr. 
•Hales,  majT  be  used;  a  description  of  which  may  be 
ibuttd  in  most  cyclopedias ;  and  to  ^hUh  it  is  not  meant 

by 
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by  me  to  make  any  pretensions,  but  rather  to  recommend 
the  same,  except  for  ships,  for  Athich  they  are  very 
'  cumbersoriie  and  inconvenient;  the  priviledge  claimed  by 
*  this  patent  extending  only  to  the  construction  pf  the 
floors,  and  to  the  use  of  the  air-pump  herein  described  ; 
in  all  cases  the  granary  to  be  fitted  up  with  a  ventilating 
floor,  and  must  be  made  -air-tight. 

The  following  is  a  description- of  a  granairy  fitted  up 
with  a  ventilating  floor. 

Fig.  12,  A  B  C  D,  represents  the  granary,  E,  the  en- 
trance. .  S  S,  a  space,  of  suflficient  width,  for  the  purpose 
of  carrying  corn  to  and  from  the  partitions.  G,  G,  G,  G, 
a  line  of  boards,  to  support  the  corn  in  the  partitions. 
ato  e  lines  of  boards  having  posts  therein  as  at  <?,  &c.  to 
form  partitions  for  different  qualities  or  sorts  of  grain  ; 
the  lower  boards  should  be  made  to  fit  the  floor  of  the 
granary  so  as  to  be  air-tight,  which  may  be  done  by 
stuflfing  the  bottom  carefully  with  tow,  to  pre\  ent  any 
air  escaping  to  the  adjoining  partitions,  aaa^  where 
posts  are  to  be  fixed,  have  groves  on  the  side  toward  Cy  . 
to  receive  the  ends  of  the  line  of  boards  aXo  e,  e  e  e  c  e, 
where  posts  are  to  be  fixed,  having  grooves  on  the  side 
towards  a,  to  receive  the  other  ends  of  the  line  of  boards 
a  to  Cy  &c.  and  also  on  the  sides,  in  a  line  with  the  line 
of  boards  G,  G,  G,  G,  into  which  the  ends,  of  the  boards 
which  form  the  ends  of  the  partitions,  or  the  line  G  G  G  G, 
are  to  be  inserted,  oooy  &c.  where  posts  are  to  be  fixed, 
having  grooves  on  the  sides  towards  a  and  e,  to  receive  the 
ends  of  the  boards,  which  form  the  partitions ;  1 ,  2,  3,  4, 
four  partitions,  to  receive  as  many  diff*erent  qualities  or 
sorts  of  grain.  H  H,  an  air  trunk,  to  convey  air  to  any 
or  all  the  partitions  P  and  V,  w^here  the  air-pump,  or 
Ventilators,  may  be  placed.  If  worked  by  hand,  there 
must  be  a  communicating  pipe,  or  series  of  pipes,  lead- 
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ing  from  the  receiver  of  the  air-pump,  or  ventilator,  to 
the  partition  intended  to  be  ventilated.  If  the  ventilators 
are  placed  in  the  attics,  or  above  the  floor  to  be  ventilated, 
there  must  be  pipes  leading  from  them,  and  uniting  \vitb 
the  communicating  pipe  above  mentioned,  as  at  K,  or  K. 
Prepare  a  siifficient  number  of  perforated  squares,  of 
convenient  size  for  two  men  to  lay  down  or  take  up  with 
^asCi 

Fig.  13y  abed,  represents  a  perforated  square,  made  of 
wood,  about  three-fourths  of  an  inch  thick.     The  boards 
of  which  it  is  formed  are  to  be  placed  lengthwise,  from  a 
to  b.  .  The  ends  and  sides  of  the  squares,  which  are  to 
join  the  ends  and  sides  of  other  squares,  are  to  be  formed 
in  an  angular  manner,  so  as  to  fit  each  other ;  which  will 
prevent  their  rising  up  by  any  unequal  pressure  upon 
them,  and  form  no  obstruction  to  the  shovels  in  working 
the  corn.     Make  the  holes  exactly  as  described  for  Fig.  IO^ 
The  form  of  the  granary  to  be  fitted  up  with  a  ventilate 
ing  floor  is  hot  material,   care  being  taken  to  form  the 
squares  so  as  to  fit  the  posts  and  inequalities,  whether 
projections  or  recesses,  of  the  ends  a.nd  sides ;  and  that 
the  ends  of  the  squares  on  the  side  G  G  G  G,  extend, evca 
with  the  outside  of  the  posts  in  the  line  G  G  G  G,     Pre- 
pare also  a  sufficient  nmnber  of  supporting  pieces  of 
wood,  Fig.  14,  about  two  inches  square,  and  of  sufficient 
length  to  b^  fastened  acro3S  the  boards  of  the  perforated 
squares,   as  from  a  to  c,  ^  to  D,   &c.  about  14?  to  IS 
inches  from  each  other,  care  being  takeu  that  the  ends 
of-  the  supporting  pieces  of  one  square  meet  the  ends 
of  the  supporting  pieces  of  the  adjoining  square,  so  as  to 
form  regular  channels  for  the  air,  as  described  for  ships. 
Prepare  also  a  sufficient  number  erf  piecea  of  sound  dcy 
wood  for    supporting  I  points,    about   2  inches' square. 
Fig.  15,  which  are  to  be  fastened,  about  li  or  12  inches 

distance 
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distance,  to  the  supporting  pieces,  see  Fig.  16,  for  the 
perforated  stjuares  to  rest  upon,  so  as  to  elevate  them 
sufficiently  above  the  floor  of  the  granary.  Ventilating 
floors  may  also  be  supported  simply  by  fastening  pieces  of 
wood  for  supporting  pbints,,  at  about  12  or  14  inches 
from  each  other,  to  the  bottom  of  the  perforated  squares. 
The  situation  of  the  partition  posts  in  the  line  G  G  G  G 
must  be  determined  by  the  size  of  the  partitions  ;  which 
being  fixed  upon,  they  are  to  be  placed  at  the  ends  of  the 
partitions,  as  at  Cy  e^  e,  e^  e.  And  if  the  partitions  are  so 
large  as  to  require  it,  there  may  be  supporting  posts  im 
the  line  GGGG,  made  to  fix  and  take  down  at  pleasure, 
at  convenient  places,  to  support  the  weight  of  the  corn  on 
the  line  GGGG. 

The  method  of  fixing  the  lower  partition  boards  in  the 
line  GGGG  must  be  determined  by  the  manner  in 
which  it  is  proposed  to  convey  air  under  the  floor.  If  it 
is  intefided  to  ventilate  the  partitions  separately,  the  lower 

,  partition  boards  are  to  be  fixed  exactly  as  described  for 
the  lines  a  to  e^  having  a  hole  about  the  middle  of  the  end 
of  each  partition,  into  which  one  end  of  the  conomUhicat- 
ing  tube,  or  air  pipe,  is  to  be  inserted  during  the  ventila- 
tion ;  and  in  this  case  it  will  save  trouble,  if  all  the  lower 

.partition  boards  are  fixed  permanently,  so  as  to  be  air- 
tight ;  and  they  need  riot  be  much  higher  than  the  perfo-* 
rated  floor.  If  an  air-trunk,  H  H,  is  used,  there  must 
not  be  any  lower  partition  boards,  as  above  described,  in 
the  line  GGGG;  but  the  lower  partition  boards  in  that 
line  are  to  rest  edgewise,  upon  the  end  of  the  perforated 
floor.  And,  not  having  any  holes  in  them,  the  partiti6n 
boards  shoulcl  be  numbered,  for  the  convenience  of  fixing 
them  up  in  regular  order ;  and  should  be  of  convenient 
size  to  fix  up  and  take  down  with  ease.  The  lower  pat- 
tition  boards  being  fixed  up,  and  made  air-tight,  the  per- 
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forUted  squares  are  to  be  laid  down,  stuffing  tow  in  suclt 
places  as  iliaj  be  necessary,  if  they  should  not  be  per- 
fectly close  in  all  parts ;  which  done,  the  floor  is  ready 
for  the  reception  of  corn  for  ventilating ;  observing  to 
cover  it,  as-  mentioned  for  Fig*  10,  if  the  holes  arc 
large. 

If  it  IS  intended  to  work  the  ventilators  by  a  wind-mill, 
fixed  upon  the  top  of  the  granary,  the  most  convenient 
place  to  fix  them  in  is  the  upper  floor,  or  a  convenience 
made  in  the  attics,  immediately  under  the  roof,  where 
they  will  be  no  incumbrance.  If  it  is  intended  to  work 
them  by  hand,  an  air-pump,  or  small  ventilator,  may.  be 
placed  at  either  end  of  the  space  S  S,  as  at  P  or  V,  of  a 
commodious  size  to  remove  them  to  any  other  floor,  \i 
required*  If  it  is  intended  to  work  them  by  horses  or 
steani,  they  may  be  fixed  under  the  lower  floor,  in  a 
place  formed  for  the  purpose,  or  in  an  adjoining  building. 
In  all  mills  worked  by  wind,  water,  or  steam,  it  is  easy^ 
to  work  any  number  of  ventilators  desired ;  and,  which- 
ever way  is  chosen,  small  bells  may  be  adapted  in  such  a 
manner  as  to  tell  when  the  ventilation  is  suspended. 

In  large  granaries  it  will  be  necessary  to  have  several 
pairs  of  large  double  ventilators  fixed  so  as  to  work  one 
or  more  at  a  tinae,  with  pipes  leading  to  the  respective 
'  floors  which  they  are  intended  to  ventilate.  Wherever 
the  ventilators  are  fixed,  there  must  be  a  pipe,  or  series 
of  pipes,  leading  from  the  receiver  to  the  floor  of  the 
granary  to  be  ventilated,  and  there  united  to  another 
pipe,  or  seriqs  of  pipes,  to  convey  the  air  under  the 
partition  to  be  ventilated.  If  the  granary  is  fitted  up 
witliout  partitions,  the  air  may  be  forced  under  the  venti- 
lating floor,  at  either  of  the  sides,  at  the  ends  of  the  sup- 
porting picceSk 

Another 
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'   Another  metfafod  may  be  adopted  to  convey  air  under 
the  corn  when  partitions  are  used  ;  viz.  by. an  air-trunk,. 
H  H,  to  be  placed  outside  the  posts,  in  the  line  GG  G G, 
the  whole  length  of  the  granary.     Tlie  tiunk  H  H  is  to 
be  square,  about.  6  inches  diameter,  and  closed  at  both 
endSji  n^ade  pf  stout  boards,  with  holes  on  the  side  next* 
the  partitions,  about  2  inches  diameter,  ixi  the  middle  of 
each  space  between  the  end^  of  the  supporting  pieces  or 
channels  formed  under  the  floor  by  the  supporting  points  j. 
and  having  plugs  to  fit  the  holes  very,  exactly.     Immedi- 
ately opposite  to  the  above-mentioned  holes  on  tlie  side  of 
the  air-trunk|  towards  the  space  S  5^,  are  to  be  other  holes,, 
sufficiently  large  to  put  a  hand  in, .  for  tlie  purpose  of. 
fixing  the  plugs  in  the  holes  towards  the  partitions,  and 
having  also  plugs  to  fit  them  exactly.     The  heads  of  the 
small  plugs  should  not  project  much  within  the  air-trunk  ; 
and  the  small  end  of  the  largQ  plugs  should  not  enter  hx  into 
it.     Thus,  leaving  as  little  obstruction  to  the  air  as  possi-> 
ble,  the  air  may  be  forced  into. the  air-trunk,  H  H,  at  either 
end  ;  or  at  both  ends,  if  several  ventilators  are  worked  at 
a  time.     The  air-trunk,  I J  H,  must  go  perfectly  close  to 
the  ends  of  the  partitions  and  posts,  in  the  line  Q  G  G  G, 
so  as  to  be  air-tight ;   the  ends  of  the  perforated  floo^ 
resting  on  the  air-trunk,  as  before  observed,  which  may 
be  fastened  to  its  place  by  a  few  iron  hooks,  (^  otherwise ; 
there  must  also  be  a  pipe,  or  series  of  pipes,  cbmmuni- 
eating  from  the.  receiver  of  the  ventilators  to  the  air-trunk, 
similar  to  what  have  alre^idy  been  described.     If  it  i& 
intended  ^o  Visntilate  all  the  partitions  at  once,  take  out 
all. the  plugs  on  the  side  next  the  partitions,  and  fix  in 
all  the.  plugs,  on  the  side  SS,   and  work  the  ventilators, 
previously  spreading  the. corn  as  equal  in  depth  as  possi? 
blCi  in  all  parts  of  the  granary  j  but  where  there  are  par- 
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tkions  it  will  generally  be  best  to  ventilate  tbem  sepa-* 
rately.     For  which  purpose,  let  the  corn  be  laid  an  equal' 
depth  in  all  parts ;  then  close  all  the  holes  towards  the 
partitions,   except  of  that  to  be  ventilated,  and  all  the' 
holes  on  the  side  SS,  and  work  the  ventilators.     The 
plugs  may  always  be  made  to  fit  exactly  by  being  bound    • 
with  a  little  tow,  if  necessary. 

Ventilating  floors  may  also  be  formed  of  wire,  perfo- 
rated irbn,  tin,  or  bricks  supported  upon  another  floor, 
as  described  iri  this  specification. 

Stale  and  fusty  corn,  being  spread  thin  and  ventilated, 
;as  herein  described,  will  be  rendered  much  sweeter,  and 
more  fit  for  the  sustenance  of  rnan,  and  the  purposes  of 
vegetation  ;  and  all  cold  and  damp  corn  or  seeds,  which 
have  been  harvested  in  bad  condition,  may  be  much 
improved,  and. its  natural  colour  preserved,  by  drying  it 
upon  a  perforated  wood  floor,  such  as  described  in  this 
specification,  covered  with  tin,  soldered  so  securely  as  to 
be  air-tight  in  all  parts,  by  means  of  steam  or  heated  air, 
conveyed  under  the  same ;  but  it  is  not  here  meant  to 
claim  any  exclusive  right  to  any  particular  method  of 
conveying  steam  or  heated  air  under  such  perforated 
covered  floor,  but  onlv  to  .the  construction  of  the  floor 
ij^seif.  And  I  do  hereby  declare,  that  any  person  making 
or  using  a  perforatcid  wood  floor,  such  as  is  described  in 
this  specification,  and  covering  the  same  with  tin,  for  the  ' 
purpose  of  drying  corn,  seeds,  or  other  merchandize, 
thereon,  by  means  of  steam  or  heated  air  conveyed  under  * 
the  same;  any  person  doing  so  without  my  consent  is 
deemed  to  encroach  upon  my  patent.  Having  described 
ray  method  of  ventilating  corn  on  board'  ships,  and  in 
granaries,  and  improving  stale,  fusty,  aiid  damp  corn, 
«(3eds,  and  other  merchandize,  in  the  most  exact  manner 
I  could,  and  so  I  think  as  is  easy  to  be  understood  and 
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practised  by  any  person,  I  now  proceed  farther  ,to  de- 
scribe the  right*}  granted  by  this  patent  as  follows ;  that  is 
to  say:  any  person  making  or  ulsing  a  perforated  wood 
floor  in  any  of  the  ways  or  fornas  described  in  this  speci- 
fication, so  as  to  be  applicable  to  the  purpose  of  ventila- 
tion, or  forming  or  adapting  any  wire,  perforated  wood, 
iron,  tin,  or  brick,  floor,  to,  with,  or  upon,  any  other 
floor  or  materials,  for  the  purpose  of  ventilation,  or  any 
other  purposes  herein  mentioned,  by  supporting  the  same 
as  hereiJDfc  described,  or  conveying  air  for  the  purpose  of 
ventilatioQ  by  an  air-trunk  and  communicating  pipes, 
formed  and  placed  as  herein  described ;  any  person  doing 
so  without  my  permission  is  deemed  to  encroach  upon 
my  patent.  Also,  any  person  making  or  using  a  venti- 
lating bottom  for  shipsy  forng^d  of  hollow  frames,  as 
herein  described,  or  shall  make  or  use  a  venulating 
machine  or  air-pump  similar  to  the  one  described  in  this 
specifleation,  is  deemed  to  encroach  upon  my  patent. 
But;  it  is  not  here  meant  to  claim  an  exclusive  right  to  the 
useof  wood,  wire,  iron,  tin,  or  other  floors,  in  the  man- 
ner in  which  the  same  have  been  used  before ;  but  to  a 
new  method  of  constructing  them,  andof  affixing, , adapt- 
ing, uniting,  or  connecting,  them,  to  or  with  any  other 
floor  or  materials,  for  the  purpose  of  ventilation,  and 
<3ther  purposes  herein  mentioned,  in  any  of  the  ways  or 
forms  described  in  this  specification.  lu  -witness  where- 
of,  &c. 
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Specijication  of  the  Patent  granted  to  Joseph  de  Oli- 
vEiRA  Barreto,  late  of  Lisbofiy  but  now  of  Old  Btcr- 
Kngton-streety  in  the  County  of  Middlesex^  Esquire^  and  ' 
Mary  de.  Lima  Bahreto,  his  JVifes  for  a  Method 
of  treating  and  curing  of  Ruptures. 

Pated  August  30,  1802, 

JL  O  all  to  whom  these  presents  shall  come,  Sc* 
Now  KNOW  ye,  that  I  the  said  Joseph  de  Oliveira  Bar- 
reto, in  compliance  with  the  said  proviso,  do  hereby  de- 
scribe the  nature  of  our  said  discovery,  and  the  method 
of  the  treating  and  curing  of  ruptures  to  be  as  follows ; 
that  is  to  say:  That  our  said  iuTcntion  and  discovery 
doth  consist  of  an  ointment  or  salve,  composed  of  the 
several  drugs,  and  mixed  and  compounded  in  the  pro- 
portion following ;  namely,  one  pound  of  incense,  pul- 
verized, one  pound  of  almecago,  one  pound  of  turpen- 
tine, one  pound  of  balsam  of  capivi,  and  one  pound  and 
a  quarter  of  white  or  virgin  wax,  and  in  the  same  pro- 
portion for  a  greater  or  less  quantity,  always  adding  one- 
fourth  more  of  white  or  virgin  wax.  I  likewise  farther 
declare,  that  the  best  method  of  making  this  ointment  is 
by  first  pounding  the  incense  and  almecago  till  it  is  re- 
duced to  a  fine  powder ;  then  mix  it  with  the  turnpen- 
tine  and  capivi, .repeatedly  stirring  it,  for  the  space  of 
three  days,  in  a  strong  basin  or  bowl  of  earthen*ware ; 
then  melt  the  wax  to  an  oily  substance,  and  when  so 
melted  all  the  other  ingredients  are  then  to  be  thrown 
in,  when  the  whole  is  to  be  put  on  the  fire,  and  stirred 
for  a  quarter  of  an  hour.     Then  leave  it  for  eight  days  ; 

« 

and  after  the  expiration  of  those  eight  days  it  must  be  put 
on  the  fire  again,  and  be  well  stirred  for  a  quarter  of  an 
hour,  and  when  cold  it  will  be  fit  for  use. 

And, 
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And,  lastly,  I  declare  that  the  best  method  6f  using 
and  applying  the  same,  and  the  rule^  and  rvgic^w  tq  ^e 
obserred  and  attended  to"  by  the  patients,  are  ^s  follows. 
Cqt  a  piece  of  leather  th,6  size  of  the  ruptuvej  or  ta^th^ 
larger,  and  spread  the  ointnaent  ovet  it  \  theo  wars;^  it  a 
little,  and  apply  it  exactly  upon  th^  rupture.  The  pa- 
tient j  however,  must  first  lie  on  his  back,  and  if  the  in- 
testines are  d^wa  they  must  be  returned  ; '  ^xyi  when  they 
are  restored  to  their  proper  place  and  position,  then  the 
plaster  must  be  immediately  applied  to  the  p^rt,  and  then 
secured  oc  fastened,  by  means  of  a  truss,  ais  tight  a§  posr 
sjble,  and  remain  so  for  fifteen  days ;  after  %vhich  tim^^, 
the  plaster  is  taken  off^  and  a  fresli  one  put  on,  for  the 
space  of  fifteen  days  more,  making  altogether  thirty  d^ys. 
But  it  must  be  perfectly  understood,  that  afteif  the  ap- 
pKcation,  namely,  on  the  first  day,  the  patient,  must  gQ 
to  bed,  ,ind  remain  there  for  twenty-fout  hours;  an4 
during  the  whole  thirty  days  he  must  be  extrenjely  cau- 
tious not  to  ride  on  horse-back,  iior  walk  fjist,  or  any 
distance  j  that  he  should  avoid  going  up  aixd  down  stairs 
as  much  as  possible,  and  shoutd  not  lift  any  weight,  qr 
use  any  exertion,  so  as  to  extend  the  muscles  :  that  he 
mu^t  also  be  very  particular  ii}  his  diet  during  ^h^  thirty 
days,  aiul  avoid  eating  butter,  oil,  and  all  simil;^r  ^ub-^ 
stances ;  and^also  be  extremely  moderate  in  driuking,  aft 
well  as  in  every  other  respect  during  all  the  befpre-mea- 
tioned  period  limited  for  the  cure  of  th^  ^9fPp)^nt  iA 
q^uestioB.    In  witness  whereof,  &c. 
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Specification  of  the  Patoii  gmnted  to  WjfLLiAUi  Nichol- 
son, of  SohO'Square^  in  the  County  of  Middlesex^  Gen-' 

*  tlemun ;  for  Machtnery  for  the  better  and  pioie  crpe- 
,   ditious  fjianufacturing  of  Files. 

Dated  August  14,  1802. 

O  all  to  whom  tliesd  presents  shall  come,'&Cr 
Jiow  KNOW  YE,  that  in  compliance  with  the  said  prbviso, 
I  the  said  William  Nicholson  do  hereby  declare  that  my  * 
said  invention  is  described  in  manner  following ;  that  is " 
to  say :    My  machinery  consists  in  four  .essential  parts 
suitably  constryieted   and  combined  together ;    namelyy  • 
First,  a  carriage  or  apparatus,  in  or  by  which  the  file  is' 
fixed  or  held  and  moved  along,  for  the  purpose  of  re- 
ceivibg    the    successive    strokes    of  a  cutter  or  chizel.  * 
Secondly,  the  anvil  by  which  the  file  is  supported  be-' 
neath  the  part  whicli  receivesr  the  stroke.     Tlurdly,  the 
regulating  gear  by  which  the  distance  betweep  stroke' 
and  stroke  is  determined  and  governed.     And  Fourthly 
the  apparatus  for  giving  the  stroke  or  cut.     The  four 
several  parts  aforesadd  are  supported  by,  or  attached  to, 
a  frame  or  platform  of  s<did  and  secure  workmanship,' 
either  of  wood  or  metal,;  or  both,  according  to  the  na- 
ture of  the  work  intended  to  be  performed,  aod  thej»dge- 
nient  and  choree  of  the  engineer. 

*  *TPhe*carri2rge  is  a  long  block  of  wood,  or  metal,  of  the 
figure  of  a  parallelipidon,  oi*  nearly  so,  having  a-  portioi* 
cut  out  between  its  upper  and  lower  surfaces  to  admit  the 
anvil  to  stand  therein,  without  coming  into  contact  with 
the  carriage  itself.  The  said  carriage  ia  made  of  such  a 
length  that  the  excavation  here  described  shall  be  con-  * 

.  siderably  longer  than  the  longest  files  intended  to  be  cut ; 
and  it  is  supported  upon  straight  bearei's  from'tbe  plat- 


*»«•#< 


PateiU  for  Machinery  for  inaumfactming  Files.   259  . 

form,  upon  which  by  projecting  pieces,  or  slides,  oc 
l^heels,  or'  frictipn-xollers,  it  can  be  moved  endwise  in  a 
straight  lined  direction,  without  shake  or  deviation.  At 
pne  end  of  the  said  excavation  is  fixed  a  clip,  resembling 
an  hand- vice,  for  holding  the  file  by  its  tail  or  tang  ;  and 
in  the  opposite  end  of  the  said  excavation  tl^ere  is  a  slid* 
ing  block  or  piece,  which  being  brought  up  to  the  other 
end  of  the  files  does,  by  means  of  a  notch  or  other  ob-  ' 
vious  contrivance,  prevent  it  from  being  .moved  side- 
wise.  Thd  said  clip  is  so  dx^A.  at  its  head  or  ^hank  by 
meaQs  of  an  horizontal  axis,  on  gudgeons  atid  sockets, 
that  the  file  is  at  liberty  to  move  up  and  down,  but  not 
side  wise  or  atwist.  In  thi$  manner  it  is  that  the  file 
being  fix^d  in  the  carriage  is  pressed  down  upon  the  an- 
vil by  a  lever  and  weight  proceeding  frona  the  platform, 
and  bearing  upon  the  /ace  of  the  file  by  a  small  rolled  of 
wood,  ivory,  bone,  or  soft  metal. 

The  anvil  is  solidly  fixed  on  the  platform,  and  may  be 
of  any  suitable  figure  which  shall  be  sufficiently  massy  to 
receive  and  resist  the  blow  ;  but  its  upper  part  must^be 
«o  contracted  as  to  stand  up  in  the  excavation  of  the  car- 
riage, and  support  the  file ;  and  the  upper  part  of  all 
must  be  constructed  in  such  a  mamier  that  it  shall  fairly 
apply  itself  to  the  under  surface  of  the  file,  and  support 
it  without  leaving  any  hollow  space,  notwithstanding  any 
casual  irregtdaritics  of  the  said  surface*  I  produce  thi^ 
jpffect  by  making  a  cavity  in  the  anvil,  of  the  figure  of  a 
portion  of  a  sphere,  not  much  less  than  an  hemisphere^ 
^nd  in  this  cavity  I  place  (with  grease  between)  a  piece 
of  iron,  or  steel,  made  exactly  to  fit;  but  of  which  tb^ 
lower  surface  b  a  greater  portion  of  the  sphere,  and  the 
.upper  surface  fiat  and  plane.  The  file  rests  upqn  thi^ 
last  flat  or  pUne  surface,  which  is  either  faced  with  iead^ 
pr  (in  preference)  a  slip  of  lead  is  put  under  the  file  and 
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tfSnfti  rotiitS  the  taiig  thereof,  M)  as  to  mtfv^  &}otig  tritb 
ft,  ■  It  i&  ei^iflenk  tliat  thi  upper,  or  fnore^ble  piece  of 
tfie  said  anvil  ^'HI,  by  sliding  in  its  soeket,  accomnodator 
and  apply  itself  coiistanUy  to  the  surface  of  the  fi^e,  wbiGti 
b  ptessed  arid  struck  against  it.  Or,  otherwisei  1  make 
the  cbrtca\nty  in  the  uppet  moreable  piece,  and  niake  the 
feed  part  convex !  or,  otherwise,  I  sjtq^port  the  iippei? 
}5att,  or  In  'some  cases  Ihe  xvht>te  of  my  anvil,  upon  oppo-* 
site  gudgeons,  in  the  manner  of  "tfie  gimbals  of  sea-coi»^ 
passed :  or,  otherwise,  I  form  the  upper  part  of  my  anvil 
fcylindrical,  of  a  large  diametei',  supported  oh  thick 
gudgeons,  the  axis  of  the  said  cylinder  l>eing  short,  and 
at  right  angles  to  the  motion  of  the  carriage  :  or,  other-* 
\^ise,  1  form  only  a  small  portion,  natneJy,  the  upper  ex-» 
tremity  of  itiy  anvil  of  a  cylindrical  form,  as  aforesaid, 
and  cause  the  same  to  cominue  motionless  by  fashioning 
the  same  out  of  the  same  mass  as  the  rest  of  the  anvil,  ot 
i5:^ing  the  same  thereto.  And  in  both  the  last  ipentioned 
irases  of  the  C3'^lindrical  stricture  1  fi:^  the  head  or  sharft 
bfthfeclip,  (by  which  the  tang  i^hefd),  not  by  a  single 
axis  or  pair  of  gudgeons,  but  by  an  universal  joint  trf« 
tall  and  socket,  so  that  the  file  becomes  at  liberty  to  adapt) 
Itself  hot  only  upwarcjs  and  downvi^ards,  but  also  in  the 
Sray  of  rotation  or  atmst,  and  supplies  the 'want  of  mo- 
tion in  the  ai^vil  by  the  FaciKty  ^ith  whiph  it^lf  can  b^ 
\hoved  in  the  last  mentioned  mannei-. 

The  ?fegvilat:ing-gcar  is  that  part  of  the  machinery  b^ 
which  the  can*iage,  and  consequently  the  fite,  is  drawn 
along.  It  consists  of  a  Screw  revolvinsr  betxtcen  centres 
lixcd  to  the  platform,  and  actirtg.  "ttpon  a  nut  attarched  t6 
the  carriage  with  the  usual  and  '^'cll  known  precacrtiows 
JFor  working  of  measuring  screw*s  ^,  and  t^ie  nut  being  made 
^o  open  by  a  joint  when  the  caiTiago  is  required  to  be 
disengaged  ^uU  *sli(:letl  ba\jk.     And  the  said  scrcw  is  movfed 
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iStbei'  ^(JCffi^'Dtly  by  a  slow  motion  from  the  Srst  ifaarerj 
or  (which  *is  better)  by  interrupted  equal inotionss,  so  m 
to  ^w  the  oafriage  during  the  interval  between  stroke 
&nd  strc^ke^  Atod  the  quantities  of  those  ^respective  equzd 
motions  may  be  pixiduced  and  governed  at  pleasure  by 
'wheel-woi'k  applied  to  the  head  of  the  screw,  or,  by  thfe 
«well  kno^'n  apparatus  used  in  ^he  mathe«roatical  dividing 
engine  for  'circles  ;  or  by  various  other  oontrivanoes  weM 
kiiown  to  workmen  of  competent  skili,  and  riiefefora 
uhnecessaVy  to  be  described  at  largie :  or,  otherwise,  the 
imotian  of  the  carrmge  may  be  produced  by  a  toothed 
Tack  from  tlie  carriage  drawn  by  a  pinion ;  and  this 
pinion  moved  by  a  rat-cliet-wheel  on  the  same  arbor  nioved 
by  a  click  -  lever,  which  shall  gather  up  and  di'ive  a 
greater  or  l^ss  nuihber  of  teeth,  according  to  the  coarse- 
ness or  fineness  of  ttie  file  ;  and  the  clidk-kver  itself  may 
be  moved  by  a  tripping  pietee  from  the  first  mover,,  or 
by  various  other  evident  means  of  connection  :  or,  other- 
wise, the  said  carriage  may  be  mcxved  by  a  small  cyiitf* 
der,  and  rope  or  cliain  constantly  acting  t  or,  otherwise, 
the  said  motioh  may  be  effected  by  ^  train  of  two  br  iriofe 
wheels,  suffered  to  move  by  any  of  the  escai>em6ntS'Used 
in' time-pieces,  and  the  fineness  of  stroke  may  *be  regulfl- 
ted  eithfer  by  c%nging  the  wh^s  as  in  the  common  ixk%^ 
engine,  or  by  the  greater  or  less  frequency  of  escajfe 
during  each  turn  of  the  first  movef .  And  in  every  case 
I  prefer  a  counter-weight  to  tbe  carriage,  actiiTg  either 
constantly  again^,  or  constantly  in  the  direction  of  its 
motion  \  though  this  is  not  absolutely  necessary  when  tlfe 
work  is  well  ;execiUed.  I  may  ako  observe,  that  it  is 
possible  to  construct  my  said  nmChinery  by  fixing  anid 
rendering  motionless  that  part  which  1  have  called  the 
carriage,  provided  the  other  three  priticlpal  parts  be 
made  to  mc^ve  instead  of  the  carriage  itself ;  bat  I  co«-' 
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fider  this^  dispositton  as  kss  eligible  than,  that  whieh  Ye^ 
^pms  the  carriage  to  be  moved. 

:   Tlhe  apparatus  fof  giving  the  stiroke,  or  eut,  consists  of 
acfitzelv  which  i^held  between,  the  jaws  of  a  nioutfa-piece 
«r  claw%  rcseniUiDg  a  strong  hand-vice  without  teetb» 
4Jxic-cf  tb(^  jaws  is  made  very  stout,  and  the  ehizel  is 
ftooned  namMv  fram  edge  to  back,  and  wide  from,  side  to 
fliitr^  asid  hm  a  semi-circulat  i>rotubexance  on  its  back, 
-mlicb  rests-  in  ,a  civeular  notch  in  the  strong  jaw  aforev 
satd  ;   and  there  are  two  or  three  bended  flat  rings  or 
washeas;  pf  iron  or  metal  itnder  the  ibmnb-screw  of  the 
9smi  moutb-ptece,   or  claws^  which  pjfevent  the  chizel 
fiom  becoBMng  loose  by  the  stroke^    Of,  otherwise,  the 
saird  eUzel  oQay  have  a  notcl),  or  a  hole,  instead  of  a  pro- 
tabeiniinee,  tt>  mc^t  a  correspondent  part  in  the  noouth- 
piece,,  or  claws ;  but  I  prefer  the  first  mentioned  coostruG- 
tiwt.    By  the  constructions:  of  the  chizel,  ^s  here  nientioR- 
cd  amd  &sed^  the  edge  of  the  said  instruoaent  is  at  liberty 
tf>  apply  itsejf  feirly  from  side  to  side  of  the  file,  notwitb- 
t^viiag  s\ny  winding  or  irregularity,  whatever  may  he 
the  fineness  of  the  eat  upon  a  broad  surface.     The  moutl>< 
pif^e^  with  Its  chisel,  is  firmly  fixed  in  another  piece, 
which  by  its  motion  gives  tlic  stroke^'   This  last  men- 
tioord  picee  may  either  be  a  lever,  or  a  moveable  carriage 
between  upright  sliders ;  but  I  greatly  prefer  the  lever. 
The  chisel  must  be  so  fixed  tliat  the  moving  piece  shall 
carry  it  fairly  edge-otiwards  to  the  file  without  scraping 
or  slapping  in  tl>c  least ;  and  tlie  obliquity  of  the  stroke 
Kiay  be  adjusted  by  fixing  the  centres  qf  the  lever  either 
higher  or  lower  at  j^leasure,  or  by  inclining  the  last  men- 
tioned sliders.     The  lever  may  be  raised  a,nd  let  fall  (or 
the  otlier  chizel  apparatus  moved)  by  a  tripping  piece  or 
snail-work,  or  othcrusual  connection  witli  the  first  mover, 
wad  its  power  of  stroke  may  bo  increased  by  the  addition  of 

a  weight. 


9,  ^'^igbt,  or  by  ^e  action  of  a  spnag ;  idiich  l|isf  «ki0tbol[ 
is  of  excellent  use,  and  may  (if  required  firom  the  vatyit^ 
breadth  pf  the  file)  be  znadc  to  increase  or  dnninisfa  iu 
power  dxiring  the  run  by  several  easy  and  comoianly  nseJL 
methods  or  coE^trh^ances  for  pressing  naore  i»r  less  against* 
.' the  spring.  Or^  otherwise,  the  lever,  or  holdiog-pieav' 
may  be  kept  imn^diately  above  the  file  by  the  ze^-itcucm 
of  a  slight  spring,  or  weight,  and  be  struck  by  .an  haaxh^ 
mer  moved  and  acted  upon  by  the  first  taosrj&r,  as  aSore^ 
said :  and  to  this  method  I  give  the  prfsference,  4»ecaiifie 
the  lever  will  then  have  le$s  istrain  upon  ks  piinots  ;  vr^ 
the  said  lever  may  even.be  srupported  by  spring-joiijts 
without  any  pivots  or  centres  ^  all.  Or,  instead.  taf;» 
hammer,  the  blow  ^ay  be  given  by  a  ram,  or  a  fly  ami 
screw,  but  I  give  the  preference  to  the  hammer.  ^J'be. 
fever  may  move  in  a  vertical  eircle  immediately  over  the 
£le,  or  in  an  obliqUe  circle  at  right  angles  to  it,  or  at 
a-ny  intermediate  angle  consistent  with  the  foregoing  in- 
structions': and  the  chiasel  may  be  set  with  its  edge  at  any 
angle  whatever,  with  tlie  line  of  the  length  of  the  iever  ; 
but,  in  general,  1  have  set  the  lever  in  the  first  meatioaed 
position,  and  have  varied  tile  angle  between  the  chizi^ 
«dge  and  the  lever,  according  to  the  intended  slope  of 
the  cut  upon  the  face  of  the  file.  The  edge  of  the  chizdi 
must  be  sharpened  to  such  an  angle  as  the  intended  cut 
and  strength  of  bur  may  require- 
Lastly,  I  describe  the  general  action  of  the  said  ma- 
chinery as  follows.  1 .  The  file  being  prepared  as  usual 
for  cutting,  must  be  fixed  in  the  clip  of  the  carriage,  and 
.tlie  sliding  block  brought  up  and  fixed,  to  steady  its  other 
extremit3^  2.  The  nut  of  the  screw  being  then  opened, 
{or  the  other  regukting-gear  disenjraged),  the  carriage 
isiilidcd  to  its  place,  so  that  the  chizcl  may  be  situated 

over 


^4. 


i^uieni^for  Uitchinerjfy  tUc. 


fireir  that  part  of  the  file  ^viiigfa  istove^eivf  i^  fir«t 
stroke,  a.  Tte  nwt  is  then  closed,  ( w  the  ^^r  reg^lating• 
gear  connected),  and  the  small  roller  of  the  pressing  lever  i». 
made  to  bear  upon  tb<^  face  of  the  file.  4.  The  f^mt  nipver 
teing  tbea  put  into  action,  raises  a»d  lets  fdU  the  appar«i- 
tus-foi:  ginng  the  stroke  by  which  the  file  receives  a  cut. 
iLnd  5.  immediately  afterwards,  or  during,  the  ^ame  ac- 
tion^ as. the  case  may  be,  (accbrdi^  %o  the  construction, 
as.  before  described),  the  regulating>gear  ^txovea  the  car« 
fiiage,  and  consequently  the  ile»  through  a  lieterm^niate 
i^pace*  6.  The  cut  is  theni  agam^ivea;  and  iu  tbi^  man- 
mer  (the  strength  of  cut  being  duly  ^proportioned  toj  the 
apace  betweeq  cut  and  cut)^  the  file  becomes  cutJtlnrougb^ 
out.  1.  The  file  is  then  taken  out  and  cut  q&  the  other 
side.  $»  The  bur  i&  then  taken  off,  of  not,  as  the  artist 
may  think  best:  and  the  cross-strokes  are  given  over  th^ 
surfaces  as  before-  And  the  said  machinery  hy  certain 
slight,  necessary,  and  obvious  <:hanges  in  the  structure 
and  disposition  of  the  chizels,  ainJ  som^  Qther  of  the 
parts  tbf4*eof,  is  adapted  to  manuf^^cturq  all  other  forms 
and  descriptions  of  fijes,  whether  floats,  rasps,  half-roHnd, 
tbi'ee-square,   or  of  any  other  figure  ox'  disnomiaation, 

la  witness  whereof,  &c% 
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Specification  of  the  Patent  granted  to  John  LEACii^  tf 
Merton  Albei/y  in  the  Coimtjj  of  Surrey,  Callico-printer  ; 
for  a  Method  of  using  Maider  in  the  dying  of  Calicos j 
LinenSy   and  Stuffs^    xvherein  a   cbnsiderable  Saving  it 
made  in  tlie  Consumption  of  that  lloot  or  Drug. 

Dated  April  6,  1802* 

1  O  all  to  whbm  these  presents  shall  come^  &c. 
Now  KNOW  VE,  that  i  the  said  John  Leach,  in  obedience 
to  th€i  provisb  or  condition  contained  in  the  said  letters 
patent,  -do,  by  this  present  deed  or  instrument,  undei^ 
my  hand  and  seal,  describe  and  ascertain  the  nature  of 
my  said  invention,  of  a  method  for  the  use  of  madder  in 
the  dying  of  calicos,  liftens,  and  stuffs,  whereby  a,  con- 
siderable saving  in.  the  donsumpbion  of  that  root  or  drug 
is  made,  and  the  manner  in  which  the  same  is  to  be  per- 
formed ;  that  is  to  say  :  That  w  hereas  the  practice  has 
hitherto  been  in  the  dying  with  madder  to  use  river- 
water,  pond-water,  spring-water,  rain-water,  or  other 
Water,  in  its  natural  state,  my  invention  is,  that  water, 
being  first  prepared  by  heat,  either  in  an  open  or  % 
steaiii-tiglit  vessel,  will  tliereby  be  rendered  tn6re  effica- 
cious for  extracting  the  tint  dye  or  colour  from  madder, 
that  this  improvement  or  melioration  in  the  quality  or 
virtue  of  water  for  the  pui'pose  of  dying  with  madder  \ 
may  be  produced  from  a  less  than  boiling-heat  in  ari 
open  vessel,  and  a  greater  than  boiling-heat  in  a  steam- 
tight  vessel :  but  that  the  most  sure  and  certain  method 
to  obtain  that  end  in  its  fullest  extent,  is  to  continue  the 
water  at  a  boiling-heat  for  a  certain  spaqe  of  time  ;  and 
that  the  efficacy  or  iinprovcd  quality  in  the  ivater  wHP 
increase,  in  proportion  to  the  time  it  is  kept  in  a  boiling- 
state  ;  first  shewing  itself  after  a  f^w  minutes  boiling,  and 
Vol.  IL— Second  SiiRiEs.  Mm         •  advancing 
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Bdvaocing  progressively  for  thirty  minutes  or  upward*. 
That  water  which  has  been  boiled  for  the  space  or  tixnc^* 
of  thirty  minutes  (little  more  or  less),  will  be  brought  to 
a  perfect  state  for  the  purpose  before  mentioned,  and- 
tiii&f  if  the  boiling  be  continued  for  more  than  thirty  mi- 
outesy  the  victue  or  efficacy  of  the  water  will  not  be  ma- 
terially improved;  and,  after  boiling  thirty  minutes,  it 
will  be  proper  to  suffer  it  to  cool  and  subside  before'  it  is 
used,  though  it  will  answer  very  well  if  used  before  cool- 
\ng  :  and  that  water,  being  first  prepared  by  heat  as  be- 
fpre  laid  down,  may  be  repeatedly  used  in  the  dying  witli' 
madder,  provided  the  same-  be  preserved  from  impuri- 
ties, which  may  be  done  by  keeping  the  liquor,  after 
boiling  or  dying  with  madder,   until  the  vegetable  or- 
earthy  parts  are  subsided.     In  witness  whereof^  &c. 


jttxount  of  a  Method  of  obtaining  the  Salts  of  Iron  at  the 
^        '  ;.  Mimmum  of  Oxidatiofi. 


4. 


Ftom'  the  Journals  of  the  Royal  Insti  tution  of 

Great  Britain. 

JL  HE  sulphate,  muriate,  and.  acetite  of  iron,  at  their 
mixiimum  of  oxidation,  may  be  obtained  in  a  very  easy 
manner,  by  means  of  tlie  artificial  sulphuret  of  iron,. 
When  artificial  sulphuret  of  iron  is  acted  upon  by  muri- 
atic acid,  or  sulphuric  acid  in  a  state  of  dilution,  or  ace- 
tous acid,  the  sulphureted  hydrogene  gas,  disengaged* 
during  the  process  of  solution,  prevents  any  hypcrox}-- 
genated  salt  from  being  formed  by  the  action  of  tl»e  at- 
mosphere ;  and  a  clear  fluid,  in  all  cases,  of  a  shade  of 

ffrecn,.  is  obtained,    which,   when  freed  by    heat  from 
^    •    •"     *  •  •  ... 
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any  sulphureted  hydrogene  dissolved  in  it,  gives  a  per- 
fectly white  precipitate  with  the  alkaline  pmssiates,  jaji^ 
i$  not  found  to  alter  the  colour  of  solution  of  galR    ^ 

To  form  the  least  oxygenated  nitrate  of  iron,  by  means 
of  the  artificial  sijphuret,  an  acid  of  a  specific  gravity, 
not  greater  than  1.12,  must  be  used,  and  the  solution 
must  be  made  without  the  assistance  of  beat.  After  ha* 
ving  been  fr^ed  from  sulphureted  hydrogene,  by  being 
boiled  for  a  minute  or  twb,  and  then  filtrated,  it  is  found 
similar  in  its  colour  and  physical  properties  to  the  weakest 
solutions  of  the  other  oxygenated  salts.' 

When  the  sulphate  and  muriate  of  iron,  at  the  mini^ 
mum  of  oxidation,  are  obtained  in  the  solid  form^  by 
evaporation  from  their  solutions,  they  appear  in  regular 
crystals,  which  in  each  salt  are  a  different  shade  of  2t 
yery  pale  green  colour  ;  their  tastes  are  exactly  similar, 

being  astringent,  and  leaving  in  the  mouth  the  sensation 
ef  sweetness. 

Yhe  least  oxygenated  nitrate  of  iron  cannot  easily  be 
procured  pure  in  the  crystallized  state,  for  when  the  so- 
lution of  it  is  heated  for  any  length'  of  time,  a  new  ar- 
rangement of  its  principles  takes  place  ;  portions  of  the 
acid  and  of  the  water  of  thb  solution  are  decomposed  ^  in 
conseijuence  of  which  ammoniac  is  forftied ;  and  an 
.oxygenated  nitrate  of  iron,  witli  excess  of  base,  is  de- 
posited. 

Amongst  the  salts  of  iron,  at  the  minimum  of  oxida* 
tion,  I  have  found  the  muriate  the  most  convenient,  for 
exhibiting  the  experiments  of  Proust,  and  in  eudiome* 
trical  processes  with  nitrous  gas.  It  is  more  soluble  in 
water  than  the  sulphate,  and  very  much  more  soluble  in 
alcohol. . 
•  * 
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ffattical  Observations  on  ike  Methods  hitherto  practised 

for  ventilating  Hospitals,  Gaols,  Kc.  and  Descripiimi  ff 

an  Invention  for  correcting  their  admitted  Imperfections, 

By  Sir  George  Onesiphorus  Paul,  Bart* 

.     .  With  a  Plate. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

TVitf  Thanks  of  the  Societxf  xvere  voted  to  the  Aitthor 
for  this  Communication, 

X-/KSIRING  to  be  ;iinderstood  a?  pot  addressing  the 
Society  as  a  claimant  of  their  premium ;  I  conceive  I 
tnay  assist  them  in  the  pursuit  of  their  laudable  purpose, 
by  submitting  to  their  perusal  some  practical  observations 
on  the  modes  of  ventilation  hitherto  practised,  and  by 
communicating  the  outline  of  a  design  already  conceived, 
and  in  a  limited  degree  adoptecl,  for  correcting  their 
admitted  imperfections. 

It  may  be  necessary  to  premise,  that  the  peculiar 
enquiry,  the  rerult  of  which  ^vill  be  detailed  in  the  fol- 
lowing pages,  was  excited  by  some  objections  originating 
in  a  most  respectable  quarter,  and  directed  against  a 
system  on  which  I  had  heretofore  solelj/  dc?pended,  in  pro- 
viding for  the  ventilation  of  such  public  establishments 
as  have  been  placed  more  particularly  under  my  direc* 
tion. 

It  m^y  be  inferred  from  the  note  annexed  to  the 
proposed  premium,  that  similar  objections  are  en- 
tertained by  the  Society:  I  shall  therefore  submit  my 
observations,  without  that  delay  which  would  -  neces- 
5arily  be  occasioned  by  my  modelling  them  in  con- 
^rmity  to  the  y u]es  you  have  coijjmunipated,  and  wait- 
ing 
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ing  for  certificates  to  accompany  them.     If  there  really 

does  not  exist  a  doubt  as  to  principle  or  fact,  on  a  ques- 
tion so  important,  should  not  that  doubt  be  made  the  sub- 
ject of  a  previous  special  consideration,  sp  that  a  point  of 
direction  may  be  given  to  the  mechanical  exertions  in- 
tended to  be  excited  f 

Although  particular  conclusions  may  be  controverted, 
I  may  venture  to  assun^rer  as  the  basis  of  all  observations 
on  this  subjject^ 

.  First,  that  a  certain  and  frequently  renewed  supply  of 
vital  air  is  essential  to  the  purposes  of  animal  life  ;  and 
the  more  regular  and  uninterrupted  that  supply,  the 
more  favourable  will  it  be  to  health. 

Secondly,  that  where  the  quantity  of  atmospheric  air 
introduced  into  an  apartment  is  less  than  nature  has  be-p 
stowed  in  free  circulation,  her  purpose  is  in  a  degree 
counteracted;  and  although  the  breathing  impure  a^r 
{7\e.  air  despoiled  of  its  natural  proportion  of  vital  air) 
for  a  short  time  may  not  produce  an  immediate  sensible 
effect,  an  injury  may  arise  to  the  constitution,  propor* 
tionate  to  the  extent  of  that  time.  And  farther,  when 
(as  in  th^  ordtn3.ry  intercourses  of  society  in  London) 
persons  are  in  the  habit  of  placing  themselves,  during  a 
considerable  portion  of  every  twenty-four  hours,  in ,  a 
situation  to  breathe  in  this  defective  atmosphere,  the 
accumulated  consequences  may  be  serious  and  important.  . 
•  Thirdly,  that  in  rooms  from  which  currents  of  fresh  air 
may  not  be  excluded,  they  may  be  so  injudiciously 
4irected  as  to  be  useless  and  injurious.     And, 

Fourthly,  that  if,  in  addition  to  the  consumption  of 
vital  air  by  the  lunjgs,  the  persons  of  those  assembled  in 
any  apartment  should  be  filthy, — should  their  clothing 
^particularly  that  made  of  woollen)  have  been  so  long 
woro  9S  to  hmp  absorbed  any  considerable  portion  of  tlie 

perspiration 
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persptratioQ  of  the  body, — or  should  the  ^[>artment  itsdC 
be  damp  and  fouI»  the  vital  properties  of  the  air  will  l^ 
contaminated,  and  although  iDstaat  death  may  not  ensue 
(iiviuch  has  been  known  to  be  a  conse<|ucQce},  tlie  fevers 
emphatically  termed  the  Gaol,  Hosptt^lf  or  Ship  Fever, 
from  its  usually  originating  in  these  places,  will  be  geue- 
lated  with  a  degree  of  malignancy  proportionate  to  its 
causes,  and,  being  so  generated,  will  become  iufectious 
with  a  like  degree  of  malignancy. 

It  is  about,  twenty  years  since  the  deleterious  conse- 
quences of  inattention  to  ventilation  were  set  forth  by  Mr. 
Howard.  So  strong  and  so  general  was  the  conviction  of 
the  public  mind,  not  only  as  to  the  evil  pointed  out^  but 
regarding  the  remedies  proposed  by.  that  indefatigable 
philanthropist,  that  the  legislature  thmight  fk  to  adopt 
the  whole  of  bis  principles,  and  to  make  them  the  basis 
of  several  positive  laws,  under  the  direction  of  which  th^ 
greater  number  of  prisons  of  the  kingdom  have  since  been 
feeon!>trncted,  and  the  remainder  (with  few  exceptions) 
altered  in  conformity  to  the  principle  recommended  by 
himf  namely,  thai  of  introducing  cur  raits  of  fresh  air  intq 
€ni  THi^ouGH  (finery  apartment. 

In  the^e  prisoi)s,  wliere  attention  is  also  paid  to  perso- 
ual  cleanlinesj!,  I  vonture  to  say,  the  gaol  fever  is  un- 
known, unless  brought  into  them  by  prisoners  committed 
in  a  state  of  previous  infection. 

^  By  equal  exertion  on  tlie  like  principles,  the  «healthi- 
ness  of  the  ships  of  war  lias  been  so  iippjroved,  that  Uiey 
are  no  longer  sources  of  this  desolating  pestilence. 
•.  Regarding  hospitals,  I  fear  it  cannot  be  proved  that  a 
relief  so  complete  has  been  effected. '  Mr.  Howard  was 
not  sparing  in  his  strictures  on  tliq  management  of  this 
important  branch  of  onr  ,puhac  institutions ;  but  the 
improvement  he  suggested  wept  ^Q^layjjis^-^thaa  simply 

th^ 


tiHeidl»>duction  ^f  fresh -air:  Tbe  reconciling  trim  adU 
vantage  with  that  generally  diffused  warmth,  ncoessarjr 
m  sick  rooms,  seemt;  to  lu^ve  escaped  his  contemplation^   ' 

Of  the  several  hospitals  constructed  since  hi&  observa* 
tions  wens  made  public,  most  have  been  planned  with  a 
view  to  facilitate  tlie  passage  of  oiilward  air  through  the 
wards.  The  directors  of  old  hospitals  have  adopted 
alterations  ttK>re  or  less  tendthg  to  the  ss^tne  purpose;  but 
all  seem  ter  have  rested  at  this  point :  yet^  considering  the 
vmportanee  of  puire  air  to  patients,  dciring  the  tedious 
cure  of  compound  fractures,  and  other  accidents  (^r  dis-* 
eases,  together  with  the  no  less  important  object  of  secure 
in g  them  ^fom  currents  of  cold  air,  it  eannet  be  deaicd 
Ifhat  much  sdtt  remains  to  be  eBectedv 
'  In  the  construction  of  the  larger  work44ou«es,  termed 
HtmdredJimises,  similar  princijdes  of  ventilation  have 
Veen  attended  to  with  evident  succc^ss,  in  preserving  the 
health  of  the.  inhabitant ;  but  with  itsspeet  tao  parisia 
workhouses  on  the  lesser  sdale,.  schot^l-rooms  (both  for 
boys  and  girls-  in^  every  rank  <^  life),  manuifiictories^ 
apartments  for  public  lectures,  imd  ladies  assembly- 
yooms,  these,  together  with  the  cifcumscribed  cottager 
ef  tlie  poor,  r^main»in  a  state  most  dangero€is  to  healtb 
from  imperfect  ventilation.  To  these  sources,  and  to  n^ 
^her,  may  be  tracect  the  few  putrid  and  contagious  dis« 
eases  which  occasionally  show  themselves  amongsc  Q«f 
and  trfiich,  to  the  credit  of  free  vnU^atmiy  can  no^  longer 
'  JKistly  be  calkd  gaol  or  ship  fover^ 

At  .a  peridd  of  demonstrated  success  of  the  doctrine 
recommended  by  Mr,  Hoiv^'ard,  and  adopted  by  his  disci^ 
jdes,  the  valuable  essays  and'eKperiments  of  Count  Ruai-^ 
ford  appeared  before  the  public.  Whilst  opening  to 
the  world  a  new.  and  most  useful  s^-stem  of  domestic  piii^ 
Iqsophy,  he  has  advanced  opifiions  un&vourable  to  those 

,  .  means 
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lOeans  by  which  these  tmpprtaol  effeets  hare  been  pro^ 
4uc€d. 

In  theory  this  ingenious  philosopher  and  friend  of  man« 
kind  has  decidedly  negatived  the  necessity,  and  ques. 
tioned  the  propriety,  of  ventilation,  by  the  admission  of 
currents  of  air.  In  the  construction  of  th<»e  buildings 
most  immediately  under  bis  direction,  he  has  certainly 
adopted  a  practice  of  a  direct  opposite  tendency .1 

Opinions  of  such  authority  could  not  fail  to  bi^  re« 
spected :  they  must  at  least  raise  a  doubt  in  the  mind  of 
the  most  confident  advocate  of  an  opposite  tbeor3\ 
^  As  the  Count's  observations  and  practices  tended  to 
invalidate  a  flaaterial  part  of  that  system,  in  the  pursuit  of 
which  immense  sums  had  been  cor^demtiy  expended  in 
the  kingdom,  and  respecting  which  I  bear  more  than  a 
common  share  of  responsibility,  I  felt  myself  peculiarly 
called  upon  to  scrutinize  his  ot^ections,  and  to  obviate 
such  as  should  appear  to  be  denied  by  experience  ;  but, 
at  the  same  time,  certainly  to  abaildon  whatever  ground 
could  not  be  fairly  maintained  by  a  res,u]t< 

As  my  conclusions  on  the  point  disputed  are  Ibrmed  on 
circumstantial  observations  made  within  a  prison  and 
hospital  immediately  under  my  own  eye^  and  as  these 
particular  institutions  have  not  unfrequently  been  re- 
sorted to  as  examples  for  imitation,  a  detailed  reasoning 
regarding  them  may  serve  for  general  application. 

The  county  gaol  at  Gloucester  is  constructed  on  the 
principles  of  admitting,  air  to  pass  into  and  through  it, 
in  strait  lines,  from  one  extremity  to  the  other.  There 
is  no  obstruction  to  a  freedom  of  current,  other  than  as 
the  streams  of  air  passing  through  the  long  passages, 
open  at  each  end,  move  with  the  greater  velocitj',  they 
of  necessity  carry  with  them  the  weaker  currents,  passing 
into  and  through  the  cells  at  right  angles. 

From 
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From  the  time  thi^  prison  was  opened  in  179^1,  until 
the  year  1800,  about  1300  persons  were  committed  to  it ; 
and,  on  the  average,  aboat  100  prisoners  were  constantly 
confined  in  it.  In  these  nine  years  the  number  of  deaths 
has  been  thirteen  ;  and  of  these,  four  sunk  under  the 
effects  of  disease  brought  into  prisons  with  tlism.  During 
the  last  year,  the  prison  has/Been  crowded  in  an  uncom- 
mon and  very  improper  degree  :  two  hundred  and  four- 
teen haVe  been  confined ;  and  the  average  number  biis 
been  one  hundred  and  sixty-sieven*  One  prisoner  only 
has  died  (a  woman  aged  sixtt)  in  the  month  of  October 
last*  -At  the  opening  of  the  spring  assizes,  1801,  (the 
time  of  the  greatest  numbers)  there  was  not  one  prisoner 
sick,  or  in  tlie  hospital  ward. 

Bythis  statement  it  appears,  that  the  proportion  of 
deaths  is  so  much  below  the  common  average,  in  the  or- 
dinary situations  of  life,  that  the  healthiness  of  this  abode 
.may  be  said  to  be  peculiar  :  and  it  is  in  proof,  that  how- 
ever currents  of  air  may  be  foun^  injurious  to  parti- 
cular* constitutions^  they  are  not  unfavourable  to  general 
health  4 

Every  prisoner  in  this  gaol,  when  not  in  the  infirmary- 
^^'ard,  sleeps  in  a  room  containing  from  fifty-two  to  fifty- 
seven  feet  of  superficial  space,  built  with  brick,  resting 
on  an  arch  J  and  archsd  over  ;  so  that  no  air  can  enter  it 
but  through  the  openness  provided  for  it.  As  air  is  con- 
stantly passing  immediately  under  it,  and  round  it  on 
every  side,  it  is  necessarily  dry  :  it  is  ventilated  by  oppo- 
site openings  near  the  crown  of  the  arch.  To  that  open- 
ing, which  is  towards  the  outward  air,  there  is  a  shutter, 
which  the  occupant  may  close  at  will  j  but  it  is  so  im- 
perfectly fitted,  that,  when  closedi  a  considerable  por- 
tion of  air  must  enter  by  its  ud^.    The  opposite  opening 
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to  the  passagei  the  prisoner  has  no  means  of  closing  in 
any  degree.. 

During  the  ten  years  these  rooms  have  been  inhabited^ 
there  have  been  three  winters  in  which  the  cold  has  been 
intense.  As  I  had  considerable  apprehensions  of  the  ef- 
fects  of  this  situation  in  severe  weather,  I  directed  the 
surgeon  of  the  gaol  to  be  constant  in  his  attention  ;  and 
particularly  in  the  report  of  his  observations  during  the 
inclemency  of  these  seasons.  I  also  tnade  a  point  fre- 
quently to  visit  the  prison,  and  to  examine  every  pri- 
soner as  to  the  effects  apprehended  ;  and,  as  much  to  my 
surprise  as  to  my  satisfaction,  notwithstanding  the  que- 
rulous disposition  of  persons  in  their  situation,  I  never 
heard  a  complaint  from  old  or  young,  from  mate  or  fe- 
male, suffering  by  cold  in  the  night  apartments  ^.  And 
farther,  it  is  the  decided  opinion  of  the  two  able  physi- 
cians who  have  most  liberally  undertaken  to  superintend 
the  health  of  this  prison,  that  no  ill  consequences  have 
arisen  from  prisoners  sleeping  in  the  situation  above  de- 
!»cribed. 

I  must  contend,  therefore,  it  is  a  fact  established  by 
experience,  that  in  a  >room  containing  not  more  than 
from  41 5  to  439  cubical  feet  of  air,  in  which  there  Js  na 
iixhy  the  body  of  a  person  sleeping  under  a  proper  allow-. 
ance  of  woollen  bed-clothes  will  so  far  warm  the  «tmo- 
sjphere  around  him^  or  to  speak  more  conformable  to  mo- 
dern doctrine,  so  little  of  the  heat  generated,  in  the  body 
will  be  carried  off  by  the  surrounding  air,  that  he  will 

■^  Fahrenheit's  tbermexneier  has  never  been  obserred  to  be  beloir 
dS**  in  the  severest  nights,  in  the  middle  region  of  a  cell  in  which  a 
prisoner  was  sleeping ;  Whereas,  in  the  ordinary  ajKirtments  of  a  dwell- 
ing-house, water  is  firtfqiicntly  known  to  freeze  by  a  bed-side. 
.  -  •  '  .       -»/'  .  ,  • 
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not  suffer  by  a  current  *  passing  at  a  distance  over  bim, 
provided  the  apartment  be  secured  iron}  damp.  On  the 
points,  therefore,  of  warmth  and  ventrhition  combined 
it  must  surely  be  allowed  (regarding  rooms  so  xob- 
structed)  thiere  is  no  farther  desideratum. 

Prisoners,  on  their  rising  in  the  morning,  are  removed 
into  small  working-rooms  or  wards  situated  on  the 
ground-floor.  These  day  apartments  are,  in  like  manner, 
constructed  with  cross  openings  near  the  cieling  or  crowa 
of  the.arch ;  but  there  is  also  in  each  of  them  an  open 
fire-place.  Respecting  these  apartments,  my  observa- 
tions tend  to  xonfirm  Count  Rumford's  objection  to  open 
fires,  and  his  preference  to  closed  stoves^  Nay,  farth(;r, 
I  am  disposed  to  arlmit,  that  openings  for  free  ventila- 
tion are  incompatible  with  strong  fires  in  open  fire-places. 

It  is  certain  that,  in  rooms  so  provided,  the  danger 
arising  from  impure  air  is.  completely  guarded  against  ;  . 
yet  this  advantage  is  gained  at  the  risk  of  another  evilj 
which,  though  not  so  important,  should,  if  possible^  be 
avoided. 

The  air  which  in  the  same  room  without  an  open  fire- 
place would  pass  inwards  by  one  opening,  and  outwards 
by  the  other,  being  attracted  by  the  fire  to  supply  tl^e 
consant  rarefaction  in  the  chimney,  passes  inwards  from 
both  openings  towards  the  fire  place,  and  the  body  of  a 
person  placed  near  it,  being  in  its  current,  is  exposed  to 
the  danger  of  partial  chill.  To  this  circumstance,  in 
these  apartments,  I  am  inclined  to  attribute  the  few  com* 
plaints  of  a  dysentery  or  aguish  tendency,  which  have 
occasionally  interrupted  the  general  health  of  this  prison. 

♦  The  Icnn  '^carrent**  is  not  to  be  understood  in  a  stronger  sense 
than  merely  to  signify  that  species  of  circulation  of  alr»  which  is  di- 
rected in  strait  lines  froiQ  .poiat  to  point,  by  the  action  pf  any  efficient 
«  pause. 

*       •  N  n  2  Ia 
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In  tbc  hospital,  tbescen^^  of  my  cbsenrations^  tbe  mofr- 
\nd  effects  of  foul  air  in  tlie  wards  have^  until  lately,, 
been  no  otherwise  relieved  than. 

First, — By  introducing  curcents  of  frcjsh  ^ir  by  tbe 
windows,  with  an  improved  mode  of  hanging,  tbe  upper 
sash,  peculiar  to  this  hospital,  by  tlie  effect  of  which  the 
current  of  air  admitted  is.  turned  upwards  to  thecieling^ 
and  prevented  fiom  descending  ou  the  patients,  whose 
beds  are  placed  under  the  windows; 

Secondly, — By  piercing  hole?  in  th^  cieling  of  tbQ 
wards,  and  by  means  of  plastered  channels  or  Mood  fuu:: 
nels,  leading  the  foul  air,  rising  into  them,  to  the  roof 

In  warm  weather,  when  the  doors  of  the  wards  arq 
open,  and  the  fires  low,  these  channels  or  funnels  operate 
with  considerable  effect.  Much  foul  air  will  Iw  its  reJa* 
tive  specific  lightness  (not  being  counteracted  by  a 
stronger  power)  ascend  them  and  escape  ;  a  fartlier  por* 
tion  will  pass  off  by  the  windows  opening  t;o  the  leeward, 
and  ventilation  may  be  duly  effected. 

But,  on  the  contrary,  when  the  doors  are  shut,  and 
strong  fires  are  made,  these  will  inevitably  attract  tbq 
currents  of  air  vm'ards  and  towards  them,  from  all  tbe^ 
openinors ;  and  should  patients  be  situated  in  their  course, 
the  effect  cannot  fail  to  be  injurious. 

Besides,  as  the  windows  are  gencrallv  closed  in  th^ 
night,  (the  most  important;  time  for  ventilation,)  no  othe? 
change  of  air  takes  place,  but  what  is  effected  by  tb«s 
pp^n  fires,  which,  whilst  supplied  immediately  from  th$ 
middle  region,  are  constantly  consuming  the  best  ai^  of 
the  room. 

Hence  it  appears  that  free  ventilation,  or  tlie  traiWr 
.yerse  passage  of  outward  air,  may  be  iBconsi^tent  with 
the. general  warmth  required  in  tbe  apartments  of  tbt 
$kk  'y  and  that  el^annels^lfer  the  escape  of  foul  air,  una?- 

^iited 
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^stc3  by  a  power  more  constant  and  decisive  than  the  re« 
jative  specitip  lightness  of  that  air,  is  a  mean  inefficient 
to  preserving  a  healthful  respiration  in  the  crowded  wardf 
pf  an  hospital. 

As  a  remedy  to  these  apparent  defects  in  the  ordinary 
mode  of  ventilation,  it  has  been  imagined  that  the  dr«^t| 
Of  determination  of  tlie  air,  to  th9  funnels  in  the  cieling 
pf  the  rooms  requiring  ventilation,  is  accelerated  by  the 
operation  of  fipc  ;  and  by  causing  an  increased  degree  of 
rarefaction,  at  the  termination  of  the  funnel,  to  discharge^ 
the  air  ^irising  to  the  cieliug  in  a  degree  depending  on  the 
porrec^  application  of  the  apparatus  and  quantity  of  fuel 
eonsumcd. 

In  ail  rooms  or  apartments  requiring  ventilation,  it  is 
presumed  tiiat  (according  to  the  old  system)  channels  or 
funnels  are  provided  for  the  discharge  of  air  ascending 
into  them.  These  channels  or  funnels,  sg  provided, 
should  be  rendered  air-tight,  and  brought  to  terminate 
immediately  under  the  fire  intended  to  work  them.  The 
ash-pit  and  fire-place  should  be  so  closed,  by  doors,  as  to 
prevent,  the  ^q  from  drawing  the  air  from  the  room  sur-» 
roundiftg-'tt.  The  whole  draft  or  consumption  occasioned 
\iY  the  fire  will  then  be  supplied  from  the  further  termi« 
pation  of  the  channel  or  funnel. 

This  effect  may  be  applied  according  to  circumstances, 
either  to  the  cieling  of  the  room  in  which  the  fire  is  made, 
to  the  room  belpw,  or  to  ihat  above  it ;  and  draught  thus 
produced  may,  by  a  proper  apparatus,  be  increased  or 
diminishj^d  at  will. 

In  the  hospitid  in  which  I  have  made  the  first  experi* 
ment  of  this  de^jign,  I  have  caused  a  stove  to  be  so  formed 
as  to  answer  the  culinary  purposes  of  the  ward  in  which 
it  is  fixed,  and  at  the  same  time  to  ventilate  the  ward  be- 
peath  it ;  and  no  additional  expense  is  created  in  fuel  by 
the  operation. 
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'  By  a  fire  made  in  one  of  these  stoves,  a  ward  beneath 
it,  containing  about  IB, 000  cubical  feet,  filled  with  pa^ 
tients,  (and  which,  in  spite  of  all  former  means,  was 
ever  remarkably  oftensive,)  was  in  a  few  minutes  so  re- 
lieved of  contaminated  air,  as  to  be  sensibly  felt  by  aU 

-  the  patients  in  it,  xvithout  their  perqeiving  any  increase^ 

-  current. 

The  principle  of  the  means  of  ventilation  adopted  in 
this  hospital  may  be  applied  with  perfect  fstcility  to 
ships, 

'  By  carrying  the  funnel  from  a  cabin  or  ship  stove,  of 
any  kind  or  dimension,  (obsei'ving  onli/  to  exclude  the 
admission  of  surrounding  air,)  to  the  hold  or  und^r^decksj, 
they  may  be  as  completely  ventilated  as  the  wards  of  an 
infirmary.  In  stormy  weather,  when  tiie  decks  of  a  ship 
must  of  necessity  be  closed,  the  fires  would  perform  ^ 
service  which  could  no  otherwise  be  alttained  ;  whilst,  by 
the  nature  of  the  apparatus,  the  fire  itself  would  be  se^ 
Cui^d  from  the  effects  of  the  wind. 

If  the  stove  or  grate  over  a  lady's  drawing-room  were 
properly  fitted  to  this  purpose,  on  the  evening  of*  her  as-. 
sembly,  it  might  be  set  in  action,  and  the  room  beneath 
cleared  of  its  impure  air,  without  recourse  teing  bad  ^o 
the  openings  of  windows :  the  openings  in  the  cieliag 
might  be  rendered  ornamental. 

By  applying  the  same  principle  to  German  or  other 

*^  closed  stoves,  the  chief  objection  to  their  use  in  crowded 
rooms  would  be  obviated;  and  I  should  then  agree  with 
Count  Rumford,  that  in  all  rooms,  where  the  indulgence 

'  of  the  habit  of  open  fires  was  not  in  question,  such  stores. 
(if  constructed  of  earthen  materials)  would  afford  a  more 

"  *'  genial  v/armth,"  and  a  ^*  due  circulation  be  at  the  saixvc 

*  time'  effected;'* 


for  ventilaUng  HomtalSy  Gaolsy  Kc.  279  - 

So  fitted  and  constructed,  they  would  be  incontestably 
better  than  open  fires  for  the  wards  of  hospitals,  poor- 
houses,  manufactories^  theatres  for  lectures,  school-rooms, 
and  prisons.  Respecting  the  last-mentioned  structures, 
I  must  farther  observe,  that  if  public  kitchens  were  a 
sutler  appointed,  under  due  regulations,  the  present  ne- 
cessity of  open  fires  for  prisoners  to  cook  individually 
ioT  themselves,  would  be  superseded  much  to  their  ad- 
vantage. 

On  the  other  hand,  I  must  also  observe,  that  if  closed 
stoves,  acting  on  this  principle,  were  adopted,  'Count 
Rumford's  objections  to  the  introduction  of  fresh  air 
would  be  obviated,  with  regard  to  apy  room  in  which ^ 
they  should  be  in  action,  provided  the  opening  through 
which  it  entered  was  made  on  a  level  with  the  cieling. 

Air  entering  at  this  level  would,  in  the  absence  of. 
open  fires,  be  acted  upon  by  no  other  draft  than  the 
jnouth  of  the  funnel  in  the  cieling,  and  could  not  descend  ^ 
in  currents  to  the  lower  region  of  the  room. 

In  a  room  so  filled  M^ith  company  as  to  vitiate  the  air 
within  it,  the  atmospheric  air  entering,  being  specifically* 
heavier,  would  indeed  descend,  and  be  replaced  by  the. 
ascending  impure  air ;  but,  as  it  would  not  descend  by  a 
stronger  impulse  than  its  difference  of  specific  weighty  it 
must  be  slow  in  its  motion^  apd  would  produce  no  s^4->w 
sible  current. 

References  to  Plate  XII. 

Fig.  1,  a  perspective  view  of  the  Stove,  for  ventilating 

the  wards  of  hospitals.  ^     .  '  •  -*  ? 

A  A,  a  chimney-piece,  of  ordinary  dimensions.  j 

B,  abath-stove,  made  to.  fit  the  chimpey:  the  hobbs 

m 

of  which,  N,  N,  project  two  inches  and  a  half  b^foije  jtht 
fii'C-^rate. 

C.C, 
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C,  C,  folding-doors  to  close  the  fronts  of  the  ash-pit^ 
and  to  fall  back  against  the  hobbs# 

D,  D,  folding-doors  to  close  the  front  of  the  fire-grate, 
and  to  fall  back  against  the  hobbs. 

E,  a  d6or  to  close  the  top  of  the  fire-grate,  when  a  very 
strong  draught  is  required.  When  put  down,  the  smokef 
is  directed  through  the  open  space  H,  and  the  door  is 
used  as  a  hot  table  for  culinary  purposes  j  when  open,  it 
serves  as  a  chimney  back. 

F,  a  flat  bar,  projecting  tivo  inches  and  a  half  before 
the  fire-grate,  as  a  stop  to  the  upper  and  lower  doors. 

G,  G,  holes  left  *in  t!ie  castings  of  the  ash-pit,  to  re-« 
ceive  the  mouths  of  air-tunnels  in  the  back,  or  on  cithei' 
side,  as  circumstances  may  require. 

H,  the  opening  to  the  back  flue,  used  as  a  passage  for* 
the  smoke,  Mhen  the  top  door  is  closed  on  the  fire-grate.^ 

1 1,  a  double  register :  first,  to  close  the  back  flue  whert 
the  fire-grate  is  open ;  secondly,  to  close  the  front  flue 
"^fhen  the  back  draught  is  necessary  ;  and,  thirdly,  to 
prevent  the  heat  being  carried  up  the  chimney. 

Fig.  2,  a  back  view  of  the  ventilating  stove,  on  which 
Similar  letters  are  marked  as  denote  the  same  parts  already 
pientioned  in  Fig.  I.  ' 

-   K,  K,  are  shoulders  for  tunnels,  cast  with  the  ash-pit^ 
fixed  at  the  openings  G,  G,  mentioned  in  Fig.  1* 

N,  B.  There  should  be  doors  or  regulatofs  to  the 
mouths  of  the  air-tunnels  K^  K,  to  close  them  when  the 
doors  of  the  stove  are  open,  otherwise  (there  being  at  that 
time  little  or  no  draught  by  the  tunnels  towards  the  fire,) 
the  dust  will  pass  by  them  into  the  rooms  with  which  they 
communicate. 

L,  L,.  air-fUnnels  are  to  be  fixed  bn  the  shoulders  K,  K, 
and  to  be  prolonged  in  any  direction  required,  either 

downwards 
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downwards  to  any  room  J>elow,  which  wants  ventilating, 
'  or  upwards  to  the  cieling  of  the  room  in  which  the  fire  is 
made,  or  to  any  rooms  above  it  requiring  ventilation. 

N.  B.  The  direction  of  the  first  length  or  piece  of  the 
tunnel  should,  in  all  cases,  be  upwards,  to  prevent  sparks 
of  fire,  which  may  fiy  into  it,  being  conveyed  into  a  room 
ventilated  by  a  desceiuliog  tunnel. 

The  tunnel  should,  at  least,  rise  so  far  th^t  the  lower 
edge  of  it  may  be  higher  than  the  upper  edge  of  the 
shoulder  on  which  it  is  fixed.  ,- 

M,  a  back  flue,  to  conduct  the  smoke  when  all  the, 
^oors  are  closed,  and  the  stove  nuide  to  act  with  its  utr 
most  force, 

N,  N,  the  hobbs  on  each  side  the  fire-place. 

Fig.  i,  side  view  of  the  ventilating  stov0,  in  which 
the  letters  correspond  as  before. 

Fig.  4,  view  from  above  of  the  two  chimneys  which 
convey  away  the  smoke,  and  of  the  register  which  closes 
one  or  other  of  them,  as  occasion  may  require. 

Fig.  5,  aaaa,  a  common  sash-window  frame,  the  up- 
per extremity  of  which  should  be  level  with  the  cieling  of 
the  room.  ' 

i,  the  lower  sash  fixed, 

c,  the  tipper  sash,  working  Inwards  on  the  pivots  e^  e^ 
at  each  side  of  its  lower  end, 

rf,  rf,  inclined  edges  fixed,  with  a  projper  inclination 
inWards,  on  the  jambs  to  which  the  sash  is  fitted,     Thes^. 
jambs  and  ledges  should  be  made  as  exactly  as  possible 
to  fit  Ae  sash  in  its  working,  to  prevent  air  from  passing 
inwards  by  its  sides.    ' 

e,  tf,  the  pivots  on  which  the  upper  sash-^frapnes  piove. 
'  />  *  regulator,  notched  on  its  lower  part,  and  moving 
In  a  groove  ^.     At  the  extremity  of  the  regulator  is  a 
loop  or  ring  A,  to  recieive  a  hook  fixed  to  a  long  pole,  by 
*".  Vo^.  II, — ^Se^ond  S&ries,  O  q  which 
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which  the  sash  may  be  worked  by  the  iipothecary  or 
narse.  The  notches  in  the  regulator  restmg  on  the 
groove,  admit  the  sash  to  be  placed  a^  aqy  intermediate 
4i$tance  required. 

The  poie  may  be  afterwards  remored  out  of  the  readi 
of  the  patients. 
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JSxperintenis  mid  Ohservafians  en  the  Power  of  fhddi  to 
c&9iduct  ffeat;  with  Reference  to  Count  jRumford^s 
Seventh  Essty  on  the  same  Subject.    By  John  Daltok, 

From  the  Memoirs  <^  the  LiTEiiAitY  and  PHn,osopHtcAt 

Society  of  Makchester, 

•    •  • 

X  HE  nature  and  properties  of  6re  or  heat  are  sulgecta 
which  present  themselves  to  our  consideratiou  in  ahnost 
every  department  of  physics ;  it  is  no  wonder,  therefore, 
tliat  new  experiments,  which  point  out  and  define  the 
modes  of  operation  of  fire,  before  unobserved,  or  at  least 
too  much  overlooked  9  should  attract  the  attention  of  phi^ 
losopliers.  These  observations  were  sugge^ed  upon 
reading  Count  Rumford's  very  ingenious  experiments,  in 
his  essay  abovementioned,.  which  exhibit  a  £ict  in  a  more 
striking  point  of  view  thivn  it  has  appeared  before — 
namely,  that  the  quickness  of  the  circulatiaa  and  diffusion  of 
heat  infiuiids^  i$  pccasjoned  pnndpaUy  by  the  internal  motion 
arising  from  a  change  of  specific  gras)itjf  jetted  ly  the 
heatf — But  the  conclusion  he  h^  drawn  firom  ib^jxh-^tiai 
fluids  are  perfect  non-conductors  of  heat^  in  the  way  in 
which  solids  conduct  it,  appears  to  me  totally  unwarranted 
from  the  experiments,  and  erroneous  in  itselfi  And  as 
it  may  be  an  error  of  practical  consequence^  if  ^optedy 
the  exposition  of  it  seemed  desirable-^-which  is  tbo^  ^ject 
of  the  following  rempjrlui  and  e3cperiments« 

......My 
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ilty  first  attempt  was  tb  as<jertain  the  precise  degree  Of 
fcdld  at  which  water  ceases  to  be  farther  condensed— and 
likewise  how  much  it  expands  in  cooling  below  that  de- 
jgree  to  the  temperatute  of  freezing,  or  32*«     For  thi$. 
purpose  I  took  a  thermometer  tube,  such  as  would  have 
given  a  sCale  of  10  inches  with  mercury  fi'om   32**  to 
21 2**,  aiid  filled  it  with  pufe  water*     I  then  graduated  it 
b'y  an   accurate  mercUtial  thermometer,    putting  thorn 
together  into  a  basin  filled  with  water  of  various  degrees 
(tf  heat,  and  stirring  it  octasioilally  i  as  It  is  well  known> 
that  water  does  not  expand  in  proportion  to  its  heat,  it, 
does  not  therefore  afibrd  a  thermometric  scale  of  ec^ual 
parts,  like  quicksilver. 

From  I'epeated  trials  agreeing  in  the  tesUlt^   1  find| 

that  the  Water  thermometer  is  at  the  lowest  point  of 

the  scale  it  is  capable  of,  that  is,   water  is  of  the  greatest. 

density  at  42'*|  of  the  mercurial  thermometer.     From  41* 

to  44^  inclusively  the  variation  is  so  small  as  to  be  just. 

perceptible  on  the  scale ;  but  above  or  below  those  de-* 

Ijrees,  the  expansion  has  an  increasing  ratio,  and  at  32' 

it  amounts  to  |th  of  an  idch,   of  about  rl^th  part  of  the 

whole  expansion  from  42**§  to   212**  or  boiling  heat.— 

touring  the   investigation  of  this  subject,   my  attention 

Was  aifrested  by  the  circumstance,  that  the  expansion  q{ 

water  was-  the  same  for  any  number  of  degrees  from  the 

point  of  greatest  condensation,  no  matter  whether  above 

br  below  it :  "thus>  I  found  that  32,  which  a^e  1Q*|  below 

the  point  of  greatest  density,  agreed  exactly  \\^ith  53% 

which  are'  lO*'!  above  the  said  point;  and  so  did  all  thd 

Intermediate  degrees  on  both  sides.     Consequuntly  wbea 

the  water  thiermometer  stood  at  53%  it  was  impossible  tQ 

say,  without  a  knowledge  of  other  circumstances,  whethei 

its  tempei'atut'e   was  really   53*,    or   32**.     Recollecting 

Some  experiments  of  Dr.  Blagden  in  the  Philosophic 

Tf^nsactioDs,    from  which  it  appears  that  water  was 

O  9  8  Moled;^ 
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cooled  down  to  21*  or  22^  without  freeziog,  I  wus  curious 
to  see  bow  far  this  ]a^  of  expansion  would  continue  below 
the  freezing  point,  previously  to  the  congelation  of  the 
Heater,  and  therefore  ventured  to  put  the  water  thermome* 
ter  into  a  mixture  of  snow  and  salt,  about  25^  below  the 
fi^eezing  point,  expecting  the  bulb  to  be  burst  when  the 
sudden  congelation  took  place.     After  taking  it  out  of  a 
mixture  of  snow  and  water,  where  it  stood  at  32"*  (that  is 
5Z^  per  scale)  I  immersed  It  into  the  cold  mixture,  when, 
it  rose,  at  first  slowly,  but  increasing  in  velocity,  it  passed 
60®,  70®,  and  was  going  up  towards  80^,  when  I  took  it. 
out  to  see  if  there  was  any  ice  in  the  bulb,  but  it  re* 
mained  perfectly  transparent :  I  immersed  it  again  and 
raised  it  to  75®  per  scale,  when  in  an  instant  it  darted  up 
to  1 28®,  and  that  moment  taking  it  out,  the  bulb  appeared, 
white  and  opake,  the  water  within  being  frozen  :  fortu- 
i^ately  it  was  not  burst ;  and  the  liquid  which  was  raised 
thus  to  the  top  of  the  scale  was  not  thrown  out,  though 
the  tube  was  unsealed.     Upon  applying  the  hand,  the  ice 
was  melted  and  the  liquid  resumed  its  station.     This  ex- 
periment was  repeated  and  varied,  at  the  expence  of 
several  thermometer  bulbs,  and  it  appeared  that  water 
may  be  cooled  down  in  ^uch  circumstances,  not  only  to 
21®,  but  to  5®  or  6*,  without  freezing,  and  that  the  law 
of  expansion  aboveqientioncd  obtains  in  every  part  of  the 
scale  from  42*^  to   10®  or  below  ;  so  th^t  the  density  of 
water  at  10®  is  equal,  to  the  density  at  75®;     But  as  the 
discovery  of  this  curious,  and  I  believe  hitherto  unnoticed 
property,  has  little  to  do  with  the  object  be£pf^e  us,  I  . 
shall  say  no  more  of  it  at  present. 

Count  Rutnford's  principal  experiments  are  those  in 
which  a  cake  of  ice  was  confined  on  the  bottom  of  a  cy-* 
lindrical  gla^s  jar,  of  4.7  inches  in  diameter,  and  14  high, 
and  water  poured  upon  it  of  different  temperatures  suffisr-^ 

ipg 
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iugittffsi^akd,  without  agitatxom     He 'found  tha€  about' 
6lb.  oi  boiling  hot  water  melted  little  more  ice  than  atf' 
much  water  of  41* ;  and  that  by  making;  such  aHbwatiCM 
as  the  experiments  seemed  to  warrant  foi*  deductions- 
wh^i  hot  water  was  used 9  water  of  41%  of  §•  above  the 
freezing  point,  mdted  .quite  as  mticfa,'  and  often  more^ 
than  the  hot  water:  from  which  he  infers;  thatrlrater, 
aad  by  analogy  aU  o^r  -fiuid$3([  do  not  transmit  heat  in 
^e  manner  that  solids.do/  but;  droulate  if  sotely  by  the 
internal  mption  of  their  particles.^    .  •.  «      :  > :  i 

The  existence  of  this  internal  mirion  he  has  {iroved 
decidedly;  that  water- of  a  certain' temperature  B^iiig  of 
the  grc?a*est  density,  will  always  take  tbe'foi'^;y^*'p!ace, 
and  water  either  wantiec.  or  coldet*  than  that  degree' will 
ascend.     This  degree  of  greatest  condeiisation  he*  takes, 
on  the  authority  of  others,  at  40^  f  it  appears,  lioweter,' 
from  the   experimeiit  rekted  abbr^,*  to  be  ^till  Wore 
fiiTOtirable  to  his  positioii,;nameJy,  '42**f :  and  that  water 
of  32^  must  ascend  tHtit  comes  to.it&tfer  <rf-53S  if  it  be 
not  cooled  in  its  progress,  which  cirKiumstance  he'admits. 
.  Upon  considering  the  ficts  related  in  bis  experiments 
therefore,   there  are  three  causes  which  suggest  them- 
selves, as  conspiring  to  circuhite  ?and  diffuse  the  heat,  by 
which  the  ice  is  melted.'  *  : 

Ifit.  The  internal  motion  of  the  liquid,  by  which  ^ater 
of  32",  incumbent  upon  the  ice,  is  perpetually  ascending 
into  a  warm®"  region  of  53%  tind  warmer  ivafer  of  41?*i 
descending  to  take  its  plaee. 

2d.  The  proper  conducting  power  of  the  liquid  inde- 
pendent of  internal  motion. 

3d.  The  cotvlncting  power  of  the  glass  jar.'  But  aft 
glass  is  known  to  be  a  very  bad  conductor  of  Heat,  it  can 
produce  no  material  effect  in  these  experiments :    for 

which 
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idiidk  leasoa  Cmiit  Rtunibrd  dots  not  appredMe  thti 

^  Wkb  respffot  to  the  opet^tuxi  of  flie  fitst  caMe,  it  wilt 

general^  be  tMppoied,  that  coU  wster  risii^  into  nw^ef 

mid  remaining  with  it,  iike  beat  is  impaired,  and  tlie  tw(> 

reduced  to  a  oDmmon  temperature.    Bat  Coont  Rumferd  - 

does  not  admit  of  tbiaeomraunicattdH ;  he  maintains,  that 

the  tvo  stiU  retain  thete  proper  share  of  beat,  nottritb-^ 

sending  they  are  mixed  together.    This  hypothesis  of 

his  is  of  no  peculiar  consequence  as  fer  as  respects  die 

eflfect  of  the  iittemai  motion  t  for  the  temperatu^  indU 

eated  by  a  thermometer  hnmei'sed  in  an  equal  mixtttre  of 

traterat  32^  and  6^9  would  be  the  same  as  if  the  watet" 

iras  uniformly  of  the  iei^peratute  42*|.    Bot  it  has  ma* 

te^ial  consequences  in  other  resqpects ;  for,  if  it  be  ad<-> 

mitted^  it  annihilajtes  the  seamd  canse  abovementtoned, 

ftnd  it  would  foUow.  theft  warm  water  being  put  tipoti  cold 

water  abore  the  tempei^nre  of  42^7,  the  heat  could  not 

in.any  degree  be  propagated  downwaifdB,  unless  bv  ^ta^ 

tion,   said  even  then^  upon  subaidingv  the  warm  part 

ought  to  rise  to  the  top«  and  the  cold  iall  to  the  bottoni. 

These  positions  are  so  manifestly  contradictory  td 
cominon  opinion,  thst  they  cannot  be  received  without 
proof.  But  Count  Rumford  has  not  giten  us  a  single  e:i* 
periment  to  prove  them^  It  seemed  necessary,  therdbroi 
to  dear  up  this  point  by  dvect  experiments^ 

Experiment  I.  Took,  a  large  tmnbier  glass,  3 1  isichei 
diameter,  and  5  inches  deep,  and  filled  it  half  way  with 
iratef  of  5 1%  then  gently  filled  up  the  rest,  by  meails  of 
a  small  syphon,  with  water  of  99^;  a^  thcrmonietcr,  with 
Its  bulb  and  stem  detached  from  the  fxame*,  being;  pre- 
viously immersed  to  the  bottom^  The  temperatuf'es  at 
the  top  and  middle  were  had  by  gently  inrnncrsin^  the 
bulb  of  another  thermometer  into  the  water^ 

Time 
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pie$^.  of  iirQo4  flpated  upon  Hm  surface  of  the  waMr»  w 
the  oeotr^  of  which  ibo  ttrewi  of  tbo  sypboii  if9$  ^irodoA 
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'       TEMPERATURE, 

7Vm^."     -  at  top.  utiatiom. 

3      •*-  57i  BS    (Air  52*) 

6      -«-  -  -    .  531  «3        ditt^. 

A>  umilaF  result  iVa^.pbtftin^d  ii|  a  different  way  by  tbo 
fallowing. 

ExperimeDt  IH.--^ToQk  an  ale  glass  of  a  conical  figure, 
2i  inches  in  diameter  ^nd  3  inches  deep ;  filled  it  with 
water  that  had  been  standing  in- the  room,  and  con- 
sequtatly  of  the  temperature  of  the  air  nearly-^Put  the 
bulb  pf  a  thermometer  to  the  bottom  of  the  glass,  the 
"ioale  berng  Mt  of  the  water  i  tben^  having  marked  the 
tttmp^aliuipe,  I>pttt  the  red-hot  tip  of  a  poker  half  an 
lodi  deep-inko  th^  watep^  holdiifg  it  there  steadily  about 
batf  a  minute;  and  as- soon  as  it  was  withdrawn,  ][dipt 
the  bulb  of  a  sensible  therqnometef  •  into  th^  water  abo^t 
i  inch^  when  it  rose  in  a  few  seconds  to  I80^ 

TEMPERATURE, 

Time.                 aitap.^'        mitUUe. 
^^ore  the^  poker -was  immersed'  , ^ 

—  ISO*  i 

5  niin,       -     :  100  •  60^ 

20  :      70  "     60 

ih.—  5B  '— 

These  experiments  all  evidently  agree  in  proving^  wat«r 
^  to  have  a  proper  conducting  power,  independent  -of  any 
Hitemal  motion. — ^It  surely  will  not  be  said  that  any  ^Ught 
inotion,  unavoidaUy  made  at  the  beginning  ofatiex* 
periment,  could  continue  with  a  powerful  effect  for  up- 
wards of  an  hour.  However,  to  determine  this  ihatter^ 
I  made  the  two  following  experiments. 

Experiment  IV.    Took  the  glais  tumbler  of  the*  first 

experiment,  and  fiDed  it  half  way  with  rain  water,  deeply 

tinged  wi(h  ^chil ;  then  filled  tlfvp  with  clear  waH^  wa- 

1'     i         -  t^* 
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ter^  as  rel^^  in  the  ^  expetiment.  The  upper  half 
was  but  just  perceptibly  tinged  by  the  process- and  uni* 
family  so ;  it  remained  for  an  hour  not  visibly  altered  in 
this  respsct ;  tkough  by  frequently  putting  the  bulb  of  a 
thermometer  down  to  the  middle,  the  colour  at  last  rose 
in  a  small  degree. 

(Air  45*)  ' 
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Experiment  V.  A  glass  tube  near  an  inch  in  diam^^tpar, 
and  16  inches  long,  was  half  filled  with  a  coloorJBd  sotu* 
tion  of  common  salt  in  water,  warm ;  a  small  thennoHmeter 
was  wholly  immersed  in  it,  and  cold  clear  water  cai*efully 
poured  upod^the  whole,  so  as  t9  fill  the  tube ;  the  colour 
ascended  wry  little,  and  cautiBUed  invariable  after  tl^e 
process  of  fiUiiqp.  The  warm  solution  was  of  course 
made  of  greater  specific  gravity  than  tibe  cold  water. 

(Air45^) 
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To  detdrmine  wlietber  iiot  and  coU  water  JMiiig  sud- 
denly mfaiedy  andagitaled,  the  hot  wDuld  afterwards  rise 
to  tbelop^  was  the  object  of 

Experittient  VI.  Air*  in  the  room'50^  About  i  pint 
of  water  of  1 30^  was  p0«ired  into  a  cM  tumbler  glass,  and 
immediatdy  after  as  mneh  water  of  SOf ;  the  mixture  was 
agitated  for  half  a  minute  by  a  deal-  r«d  ;  after  wkich  spi 
immersed  tbermometef  stood  at  8'5^  both  at  top  affd  b«l- 
tom ;  it  was  then  set  by  in  a  still  place  for  examination.  * 

TEMPBBATUHE. 
Timt.  di  topi.  ko^fmi 

15miiL  TTi  n''     . 

3^  7$.  712| 

45  M  CTf 

1  fc.  -^  W.S  64.6 

From  aB  these  erperimenls  it  is  ^vident^  liiat  water  baa 
a  prop«r  ccnduoting  fomtu  In. the  but  exfittrifneiit,  if  : 
the  particlc^s  of  water  during  the  agitation  had  not  actti- 
ally  communiaated  their  beat»  the  hot  on^s  ought  to  have 
riseii  to  the  top,  und  the  cold  Me$' subsided  so  as  to  have 
made  a  material  difference  in  the  temperature.— rit;  is, 
however,  equftOy  evident,  that  water  is  a  bad  amduiior  of 
heat,  probably  ks  it  is  of  electrici^ ;  the  descent  of  the 

I  .  •  : '  ■  '^i.x-  ..heat 
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heat  in  the  second  lexperhnent  is  wonderfully  slow ;  a^ 
slight  agitation  for  one  second  would  do  as  much  to  in- 
duce the  equilibrium  as  standing  still  one  hour.  In  repeat- 
ing the  third  experiment,  in  a  Mdne  glass,  I  have  several 
times  known  water  \  an  inch  deeper  to  differ  50*  in  tem- 
perature from  the  incumbent  water. 

"We  imi^  conclude,  therefore,  that  the  quick  circula- 
tion of  heat  in  watet  over  a  fire,  &c.  is  owing  principaUy 
to  the  internal  motion  excited  by  an  alteration  of  the 
specific  gravity ;  but  not  sdd^  to  that  cause,  as  Count 
Rwnford  has  inferred. 

Bfit  Ibe  proved  that  vrater  conducts  heat$  it  wiil  scaarcely 
fee  tfcfcessary  to  prove,  that  other  fluids  conduct  it,  and 
tjiat  they  •communicato  it  one  to  another  :-^he  two  fol- 
lowing ^x!periments  «hew  that  mercury  coiidiiets  it,  atfd 
that  ^ater  atid  inercory  reciprob&Hy  commiiiaoai^  k.  ' 

Experiment  VII.     Took  a  cylifidneal  giasstiiibe,  of  1 

inch  internal  diameter,   and  put  1{  inohes  in  depth  tf 

><n(eroi>iry  ifito  it^  and  immeiised  the  bulb  ^Mid  fitem  o£  a 

thermometer  to  the  bottom,    the  scale  as  usual  being 

above  the  liquid  ;  then  put  2^  isp»6iie^^  warm  water  upon 

it  bjf  a  0}^on,  aad  kfc  k  f4;aAd  wil^Ht  ag^aition;    " 

■Temper  ATUUE.  temperature. 
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£x{^n;xent  VIII.     Into  a  tumbler  glass,  ^i  inches  in 
diame4;6r,    poured  an  ijsK>h  in  depth  of  mercury.,   and 
^Jii^fMt^  it  to  IXO^'y  upon  which  was  poured  ^a^  inch  of 
i '  w^Uer  ^  GQ^f '  and. then  kept  still. 
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Findii)(f  that  water  was  so  bad  a  conductor  of  beat,  I 
.was  desirous  to  learn  how  ice  would  conduct  it,  and  tned- 
cit  as  follows.  '   ,     * 

Experiment  IX.    Feb*  9tL.     Out  of  a  mass  of  ice,  by 
means  of  a  hot  iron*;;  I  shaped  a  cylindrical  piece,  3  inched 
.in  diamet^,  and  Si  icfches  long,  clean  and  pnrei   its 
;,weig{)t  .17  ounces*    Made  a  small  round  hole  at  one  end, 
.  .one  inch  deep,  and  the  aize  of  a  thermometer  bulb,  which 
:.was  inclosed  in  it.    The  other  end  of  the  piece  was  ptiit 
into  A  bason  of  snow  and  salt^  to  the  depth  of  from  i  to 
l^inclieS)  the  temperature  of  which  tt^  ^^pt  below  lO* 
tor  1|  hours.    Air  37*. 

..  Time  ehpsed.     .Therm,  in  the  liquid.    Therm,  in  tht  ice. 
...  5*  as* 

1 1  h.  at  a  medium.  7       .  31t  . 

N.  B»    Thfe  descent  of  half  a  degree  was  gtadiial,  b«t 

did  not  commence  till  long  after  die  beginning  of  the 

experiment.     After  this  the«  piece  of  ice  was  inclined  to 

One  $ide,  by  which  nearly  one  half  of  it  wa^s  imniersed  in 

the  cooling  liquid,  and.  the  inclosed  bulb  of  the  tbermo- 

meter  was  now  not  more  .than  an  inch  from  the  cold 

mixture. 

Therm,  in  the  liquid.  Therm,  in  the  iee. 

14*  S8* 

1^  2% 

2^     ■*      Ice  along  with  the 
^  therm*  slipped^dpun 
into  the  cold  li^fuid. 

*  From  lite  Iteginiiing  of  the  experiment. 
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The  ice  now  weighed  1 2^  ounces :  the  rest  had  hwn 
liquified  by  the  Operation  of  the  saline  liquor. 
•  This  e^rpcriment,  1  think,  decidedly  proves  that  ice  i$ 
a  worse  conductor  of  iieat  than  water,  indeed  this  is  not 
wbndeiful ;  for  it  is  ^said,  that  ice  at  a  low  tempecaturt 
becomes  an  electric.  '.  c   . 

It,  is  certainly  a  remarkable  circumstance^  but  not  at  all 
jnoopsjstent  with  the  known  laws  of  heat,  that  in  a  mix* 
ture  of  hot  and  cold  liquids  the  uniform  lemperaturc 
should  be  so  jsoon  induced  by  agistation  and  so  slowly  by 
Kee^:  but  when  we  consider,  that,  in  the  former  case  hot 
SiQdcoId  particles  ai*e  brought  together,  and  that  in.  the 
latter  tl«ere  is  a  series  of  particles  one  upon  another/  gra- 
dually rising  in  tempei^ature,  but  differing  by  insensible 
m  degrees,  we  shall  not  wouder  at  the  facts. «.  When  any 
one  particle  of  water,  or>any  other  body.,  has.  one  above 
it,  warmer  by-an  iqsensible.  degree,  and  another  below  it, 
colder  by  an  insensible  dpgree,  its  power  to  ti'ansmijt  heat 
must  be  very  sn^all.  iTiese  considerations  gave  rise  to 
the  tw4>  following  experiments. 

Kxpetiment  X.  •  A^mercurial  thermometer  was  taken, 
its  bulb  ^^jj,  inch  in  diameter,  and^  hanging  glear  of  tlie 
scale*  It  Was  heated  by  the  flame  of  a  candle  to  600*, 
and  then  laid  upon  a  table  with  the  bulb  projecting  over 
the  edge,  and'Wa.s  thus  left  to  copl  by  the  mere  operation 
t)f  the  air  in  the  room,  which  was  52*.  The  following  is 
the  tnedium  result  of  two  experiments,  which,  however, 
a^repd  with  each  other  ajmost  m  every  observation. 
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Experiment  XI.    Another  thermometer,  having  a  si-* 
ngkr  bulb,  but  a,  scale  ^ith  much  larger  Agrees,  was 
-heated  and  cooled  in  the  same  n^nner. 
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*  "  In  ffhese  exf)driin«Dtss  we  ix^y  consider  merciirj  and  air    * 
mixed  together  of  unequal  tepiperatures^  Avith  a  thm  par- 

.titioif  of  giass-^Qd  from  tho  last  we  may  conclude,  that 
'**  tbe'^ermomet^  imparted  to  the  air  40  times  BKMre  &eat 

*  *    i^p  half  a  minute,   wljen  its  tetnperature  was  SO*  above  *  . 

*  ^^e  air,  than  wjien  it  was  o^y  1**  aftove  it.  *       *  ' 

We  dhaU  now  advert  a  Httlf  to  Count  Rumfoid*s  expe^ 
rknlrits.— It  #ill  easily  appear,  that  arguing  fairly  upon    •  , 
*'  \  his  ow^l  hy][)oth«6is  he  earf  never  accoufit  for  'the  phcnp-.*     *       *  ■  ' 

*  meiia  observed  :'  for,  hot  wat^  being  jjoured  upon  .ice,  - 
ai!*intern*al  motion  woiAJ*  tak^  place  near  th^  surface  of'   *     ^ 

•  the  ice,  t>y  ivhicb  a  st^um  af -jvafef  b^  a  certain  tl>ick-  - .         ^ 

*  liess  would  t)en-ed\jced  tq  32**,  and  theif  aill  further  reduc-     -  . 

"     tion  of  the  ice  must  cease ;  because  all  the  superincufnlbent  *  ^    ^ 
*wafer,  being  kbdi^e  56")  w&uld  bp  Jjgbter,  ami  c9«ild  not  *  *   ^ 
descend  to  The  i#e.     But.  this  is  quite  contrary  vtJo*  what  V 
took  place.     THe  facts,  Jaowever^  .wfll'  adinit  of  a  sati^  '  •*     • 
factcnry  expteoation  tt}i#fi  established  principles.  '  .     .^ 

By*-expefiments-X.  and  jXI»  it  appears,  thatth^  quan*  ; 
^  tilj^  of  heat  given  e^t  Ifj^a  body,  cioving  any  smatt  given  - 
^  ^pottipa  of  titne^*  is  neadjp^  as  th^  excess  of  ihe  te^pemtui^ 
^  of  the  body^above -the  coolicg  •medium.    'H^Ute,  then, 
,•#  '  ^^  limy  conclude^  that'the* effect "of*  hot  water  upta  ice, 
avi^ing  from  the  |^oper•  conducting  power  x>i  water,  will 
'  be<i^arly  as,  ttie  Iheat'  of  4:he  jR^ater.^    VihdJk  «ffi*ct  the 

•  other  cause  biaj  produoe,  l*»wiH  bd  dfflicult  tp  determine 
•from  tlwgry  :    expdcieMfi  viU  te  th»- best  ^liide!    'One 

*•     thing,%howevei>.|k{)pQara^^ty  certain,  that  its  effect* 

*  '    ipii^t  b|^  a  'nu^nmnij  wh^'n  tlie  tempejratur^  of  the  water. 

ft  lange  is*42°l;*t)^causa'then  there  can  n«vci*waiitAde- 

•  terminsttibn  qf  the  particles  HoiAm^rdy  to  supply  the  place 

'of  the  lighter  wjter  of  32''  degrees  asottiding.    If  the  tem« 

peratare  qf  the  water  exceed  42*^,  th6n  thp  effect  of  the 

'-.*«•-.  interni^    - 


•  • « 
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•  intanal  moiioir  .will  be  less^  dintwAiiy  %y  some  ua^ 
*   Known  fatk>»    As.  far  as  I  can  judge  from  Count,  fiuo^* 
forcTs  espariments,  the  joint  effoocs  of  tb^e  two  caoses 
should  be  nearly  tbo  saxn^  with  water  of47F,  and  wator^of - 
.  UK)*.    TVikil^  this,  tberefbrey  for 'granted,  we  shall  be 
enabled  to  sketdi  a  table  of  tlie  values  of  those  two  causes 
toft  every  ICT  of  tempentorf.    The  liqmbers  ^ipres^g 
^  •  the  eflect  of  the  proper  conducting' |x>w^,    are  fttw- 

*  '  lived- from   the  .tenth   experiment,*  and   ceosecjue^tty 

are  not  pareljr  hvpothetieal :  those  exp^BBsing  the  o&er 

•  •  effect,    except  42^   and    1952*,-,  are   put  down  .bypo- 

.tbeticaliy,  becanae  the  l^w  of  decrease  has  not  bei^B- 


It  is*tQ  be  supposed,  ibat  a  given  quantity  of  wat^,  of  * 
*  the  sMreral  temperatures  mentioned^  is  carefully  p<Aured  ^ 
'UpoHii  cal^of  i^,  at  the  bottqm  of  a  cylindrical  glass 

^  jaTy  and  stands  without  ^gitation^fora  giveh  tinte^  as  half' 
>  an  hdiir ;  then  the  proporti9oatd*<]iiautity  of  iqp  soppoa^ 
to  lie  n^tod  by  the  4wo'  cap^  separai^y  ar^  stated  in    *  , . 

.  tiumbeit^  and  then  Uie  films' are  taifi^  to  express  the  jaiii%    ^ 
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^fter  what  luts  been  said,  1  need  not  cannon  my 
xfisuien  not  to  considet  this   table  as  accurate.    Tba 
principle*  of  it,    howey^r,  cannot,  I  conceive,  be  dis- 
proved:  that  the  operation  of  the  condacting  power 
must  be  proportionate  to  a  series  of-  numbers  beginning 
from  0  at  32^9  and  gradually  increasing,  in  some  ratio, 
with  the  temperature  above  32°,  cannot,  I  think,  be  con^ 
troverted  ;  and  that  the  operation  of  the  internal  npiotioii 
must  begin  from  O  at  32*",  and  iijcrease  till  it  arrives  at. 
-its  maximurn  at  42*|,  and  then  decrease  again  ever  after, 
is  also,  I  apprehend,  unquestionable  ;  thus,  ivhen  the  jar  . 
had  water  of  42°,  in  CouUt  Rumford's  experiments,  this 
internal  motion  must  have  had  a  range  of  eight  inches  in 
depth ;  whereas,  when  hot  water  alone  was* used,  it  had 
not  more  than  tbree>fourtbs  of  an  inch  to  range  from  the 
temperature  of  82  to  that  pf  53°. 


«^•■ 


The  following  table  exhibits.  ^  concise  view  of  all  the 
material  varieties  of  Cdunt  Ilumford*s  experiments,  with 
thiir  result,  ,  • 
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.SpO*       •   Exprrhnints  and  Oiservatiapi^;  t(fJ^       

'  .Count  Rumfor^L  attempts  to  explain  why,  there  was  less 
ice  melted  in  such  cfxperiments  as  the  45th  than  in  thos« 
like  the  39th,  and  attributes  the  diminution  of  the  effect 
to  the  descending  currents,  occasioned  hy  the  Cold  tnix- 

.   tare  surrounding  the  warm  one,  which  he.  thinks  #ouId  ^ 
obstruct  the.  opposite  ones  ascending  from  the  ice^     Bnt 
the  effect  in  the  51st  compared  with  the  53d,  being  just  ^ 
opposite,  he  paS'ses  over  without  explanation. — I  have  no^ 
doubt  myself,  but  that  the  true  cause  6f  the  difFetences 
in  both  cases,  is  to  be  found  in  the  column  expressing  > 
the.  viea7i  temperature,  of  the  water,  and  not  in  that  ex- 
pressing its  situation,  which  I  consider  as  having  nothin^^  ' 
to  do  in  the  business,  but  as  \\  affects  the  general  tenft- 

'  perature.  The  maximum  effect  with  cold  water  will 
be  when  it  is  '  of  the  temperature  of  about  48** .  or 
50*,  and  the  minimum  above  is  probably  about  iCO* 
or  I20T;  and  in  proportion  as  the  mean  temperatures^- 
in  any  experiment,  deviate  from  those  points,  the  ef-, 
/ects  vary  accordingly^.- let  other  circumstances.be  wliat 

they  may-  *  .  . 

Thus  .1  have  attempted  to.  explain  the  rationale  of 
these  very  curious* and  interesting  experiment3,  in  ^ 
taanner  different  to  what^  their  ingenious  author  ha? 
done.  And  must  now  leave  it  to  tlie  reader  to  fbi'ia 
kis  opinion.    '  •  ,  ' 


dn 


■  •  « 

Jn  Account  vf  Experbirtnts  en  the  Ctdiure  of  Beans*  and,^  • 

Wheat  in  one  Year  on  the  stime  Land.    By  Mr.  RoBERt     '. 

t  *  T 

BKovriSy  »f  Markle^  7war  Haddington f  in  Scoilaind. 

From  the  Transactions  of  the  Society  for  the  Encou.    . 
ragement  of  Arts,  Manufactures,  and  Commerce.     .      • 

The  Silver  Medal  was  presented^  to  Mr.  BrowN  /or  thi$    . 

CoynmunicAtion. 

X  Take  the  liberty  of  transmitting  to  you  an  account  of  ^ 

eightv-eij^ht  and  a  half  acres  of  land,  drilled  with  beans  in 

the  months  of  February  and  ]\Iarch  1798  ;  amonirst  which 

a  few  peas  ^vere  mixed,  in  order  to  improve  the  straw  as    *  •  * 

fodder  for  hoi'ses,  and  for  malting  ropes  to  tie  the  crrp.  • 

The  whole  of  tlie  said  land  was  sown  with  wheat  in  tbe 

month  of  October,  the  same  year.     I  shall  shortly  stat« 

the  mode  of  managing  the  beans.  '  *    •  ' 

The  land  was  first  cross-ploughed  during  the  preceding 
winter,  and  about  20  acres  were  dunged  previous  to.thii*- 
furrowing  being  given,  and  10  acres  more  in  the  spring, 
when  the  beans  were  drilled.    'The  quantity  of  dung' 
reapplied  to  the  acre  was  about  12  cart-loads,  each  drawn-  •* 
hy  2  horses,  the  weight  of  which  might  be  about  a  ton.        •  ' 

*The  land 'at  seed-time  was  clean  ploughed  over,  and  thfe 
drill-barrow  followed  every  third  plough,  which  gavfe  an 
interral  between  the  rows  of  26  or  27  inches.  The  quan^ 
jtity  of  seed  sown  wlb*from  17  to  19  pecks  /?^r  acre',  as 
chose  who  inauaged  the  drill  sometimes,  from  inattention,  •  *  '  • 
ellowed  it  to  sow  a  desnree  thicker  at  one  time  th^n  an- 
tsther.:  The  kind  of  beans  sown  was  the  common  horse- 
bean,  mixed,  as  I  have  already  said,  with  a  trifliti^^  quiin* 

'  titv  of  peas ;   and^  the  average  produce  per  aero  of  the 

^^liole  fields  so\vu  was  nearly  36  bushels  ^^7^  acre,  the  pro- 

••  .    •     •  due© 
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4qo6  being  ahogctber  3,25?  bushels,  Wincbester  measne. 
.Thejwcre  reaped  from  the  first  to  die  middle  ctf  Scfiteiii* 
fcer,  and  die  stravr  was  tind  far  supporting  die  votkk^ 
horses  dorio^  die  irinler-^noodis. 

It  is  novr  proper  I  should  explain  vbj  method  oC  dean- 
ing  or  fdoughing  the  land,  when  the  crop  was  oo  die 
ground,  which  was  effected  by  a  one-horse  (Joughy  witb-> 
ant  any  hand-hoe  being  used.  I  first  harrowed  it  com- 
pletely before  the  beans  appeared  above  ground,  and 
water.furrowed  and  griped  it.  As  soon  as  the  beans 
woold  stand  the  ]ilough  a  gentle  furrow  was  given,  and 
women  were  employed  to  turn  any  of  the  earth  Irom  the 
plants  which  might  hare  been  thrown  upon  them.  Evtfy 
cncceeding  furrow  was  taken  deeper,  and  the  last  was  used 
ibr  laying  the  earth  up  close  to  the  plants,  which  I  oona- 
der  as  of  great  importance.  They  were  jJoughed  four 
times;  and  I  estimated  the  whole  expense  of  cleaning 
them  at  As,  per  acre,^  and  that  of  drilling  and  harrowing  at 
15.  4d.  In  no  other  'way  can  the  ground  be  cleaned  at  a 
less  expense.  ^' 

Tiie  soil  upon  which,  they  were  sown  was  a  loam  of 

'diflleretit  variedes.     I  have  for  many  years  {Nractised  this 

•anode  of  husbandry  for  raising  bcaus,  which  have  uni* 

formiy  been  succeeded  by  wheat ;  and  this  year  I  hav^ 

110  acres,  all  managed  in  the  way  described.    . 

In  the  months  of  February  and  Mitfch  1800  I  sowed 
igrith  beans,  according  to  die  drill  husbandry,  4  fields, 
4onMsting  of  89  acres,  3  roods,  Ad  6  poles,  English 
iitatnte  measure,  which  were  succeeded  by  wheat,  sown 
4li4he  month  of  October  followii^. 

The  soil  upon  which  these  crops  were  raised  was 
iihi^Ay  of  that  variety  generally  characterised  as  heavy 
Jo;;ui,  though  part  of  it  approached  to  a  soft  loam ;  an^ 
.nei^rly  tlie  whole  was  iocuiubeAt  upoQ  a  bottom  retentiy^^ 


*     in  oyie  Tear^^qn^iHe  skme  Land.  3oi 

.  #f  moisture.,    Qwihg  to  the  uncommon  wetnesd  of  thci 
^Utubin  and  wtiite^  .itiombs,  I  ims  pkevi^ted  friwityvirij^ . 
the  ground  more  than  one  ploughing ^/cijccept  one  field, 
consisting   of   19   acres,  nearly,    Aviiigh  .was*  first  ^0$$^ 
ploughed,    and    afterwards  ploughed  in  length.      Tho* 
remainder  was  sown  with  be^ns^,.  th^  loteffals  between 
tbe^drills  being  27  inches,   in  the  months  of  February 
Stid  Ma,rch,  J  800,  after  one  pfeugbiitg;'  aad  the  Whote 
99   acres   weie    itonaged    afterwards  in  the    foHowili  g* 
•  Inanner:  *  . 

The  ground' was  completely  harrowed  before  the  plantft 
appeared  above  ground,  and  ploughed  with  one  borsie  ai 
early  as  the  beans  were  able  to  stand  the  operation.  Tbi* 
J)Ioilghing  was  re  pep-ted  about  two  ifioiitbs'  afterwards^ 
and  so  on  as  often  as  was'  nec^ssarv^.  The  wboje  \va* 
ploughed  four  tinies  during  the  summer  months,  and  4 
\  ^Kij-t  had  five  ploughings  ;  and  a  picking  of  anihual  we^^dl 
by  the  hand  was  given  to  one  of  the  fields.  The  totd 
lexpetise  of  drilling,  horse-bocing,  and  hand-piekihg^ 
amout¥ted  to  about  Ss.  per  acre^  upon  an  average.  '  ' 

The  l^iftd  of  beans  sown  was  the  common  horse-beafv 
^  ifiixcJd  with  a  f^w  peas,  whicli  Were  the  best  part  of  th^ 
crop.     The  season  during  the  whole  of  the  year  1800  wau' 
.  TWnarkAbly  dry.  Which  stunted  the  crop  on  the  outset. 
The, plants  Were  therefore  very  short,  and  the  produce 
irhen  thraslied  was  only  18  Winchester  bushels  pe9'  acre ; 
•  thm'igh  I  am  iconvin^cd,  if  a  greater  ^©rtidn  of  peas  had 
bden  mixed. with  tl4W>®'*nfj>  the  return  %\'tould  bave'beeli 
<njine]i.suj>erior*         .  .  i 

The  ground,  after  carrying  beans,  H'as  in  excellent; 
order ;  and,  without  any  dung,  yielded  me  a  fine  crop  6f 
wheat  ifi  1801.     The  wheal  was  sown  after  bi>e  plough- 
ing, in  the  month  of  Octdbcr  1800.  '      , 
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.N  consulting  the  difler^nt  authors  w^>o  have  treated  of  • 
-the  hiiitory  of  metals,  and  their  chemical  action  on  the 
different  productions  of  nature,  we  cannot  but  consider  • 
jiinc.as  extremely  yaluable,  as  well  on  accoqnt  of  its  • 
utility  in  the  arts,  as  for  the  essential  services  which"*  W 
daily  renders  to  chemistryl 

Mr.  Fourcroy,  who  in  his  Systime  dts  Counoissancei ' 
jCAimigMe^'  lias  collected  the  mo$t  numerous  apd  the  most 

authentic  facts  of  the  science,  has  described  ull  its'  pro* 

■ 

jperties  with  that  perspicuity  and  scientific  acour^y  p^*/ 
puliar  to  hio^^elf.  ' .        * 

;    It  is  therefore  not  so  much  a  new  fact  which  I  now 

'  mibmit  to  the  Society,,  as  the  developement  of. that  fact 

^whicb,  forming  a  part  pf  a  general  theory,  deserved  a 

itoparj^te  consideration,  as  one  of  the  mo«t  important  cHe-^ 
.mical  phenomena.     To  proceed  with  the  greater  tega- 

larity,   I  thii^k.  it  necessary  to  refer  to  the  work  of  the. 
.above-mentioned  celebrated  cbeoxjst  4  where,  in  the  sixth 

section  on  metals,  under  the  article  zinc,  it  is  said,-  '^  that 
^zinc  decompcees*  a  great  number  of  salts  and .  metallic  * 
^solutions  by  its  powerful  attractiqd^for*  oxygen ;  that  it 

precipitates  the  metals  from  them  under  a  metallic  foroiy 
•'  or^  under  Uiat  of.  oxyds,  less  oxydat^ed  than  they  were 

before.'^  *  *  ** » 

This  definition  is  doubtless  just/  and  appeatS'per&Qtly 

sati;ifcictory.     Yet  it  is  capable  of  being. develop^^  to  a 

far  gre'atcr  extent,  and  particularly  in  what  relates  to  tb* 
.    '    *  different 
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•  Siffererit  phehomeha  {)rocIuced  by  zinc  in  contact  with. 

b.cefit6  of  lead:*    To  toUfect  thosfe  phenomena  is  the  prih- 

«  bipal  object  of  these  observations-;  to  which  I  was  led  by 

'  the  result  of  a  itiost  iidiniiable  experitheitt,  attributed  to  * 

''  *t)f  .*Black,  communicated  to  me  in  thfe  yeat  iSOQ,  iind  to     *.  ' 

whiich  Thave  made  some  additions.  * 

liiis  experiment  of  the  Scotch  chemist  is  as  follows : 

hitd  9.  qtiart  decanter  put*' 4  "or  5  otinces  of  erystalljizecl 

.  iicctite  of  lead:     Fill  the  decanter  with  common  water, 
,       »   •  *  '  *■' 

'^nd  sbate.  the  iiiixture.     ,Theh   let*  it,  stand   IJ   or  20  •    * 

iriinutesj  or  fill  the  greatest  part  of  the  superabundant 

**^  saft,  after  satsuratioH  pf  the  Uqiior,  be  precipitated,     fri 

./  {his  solution,  s1ig|jtl3^  agitated,  suspend  a  piece  of  zific  of 

»    '   ^     kfi  indeterminate  weiabt,  by  riieans  of  a  silken  or  other  • 

*    %       thread  fastened  to  the  stopper  of  th^  decanter.    <  Place 

^     the  vessel  in  a  proper  pl^ce,  and  particularly  where  it  will 

•  .  hpt  be  liable  to  be  stolen,     Iri  20  Qf  25  days  the  decom- 
,     •position  Is  ^ompletfed :  thfe  zinc  suspended  in  ^he  midst  of 

I  ^      ^*  tKe  liquof,  tten  become  transparent,  is  covl^red  v^ith  a       # 

'  •kind  of  met«llie  vegetdtibri,  of  a  Wry  brilliant  appearance^ 
^  which  frequently  ■  shoots  to  the  bottom  of  the  cfecanter, 

**  ,»    *,  and  IS  depominatfed  by  Dr.  Black,  thef  ree  <5if  Saturn.* 
4»     * •       1  Kave  had  occasion  to* f epeat  this  expeiiment  very 
bken.     It  led  me  to  variods  observations,  in  'consequence 
4     '  •    i>f  whicj  I  dfet^rmiriefl  <t#»make  soflie  sBght  alterations^ 
I      •   '  •  iyhicji  injeitferiitg  in  no  respect  with  the  cheanical  nature  , 
,    •  ^  ^  6F  tlier  oj>era«ti6ii,  eminently  contribute  tb*  the  beauty  of    '  • 
•      •   iji^  result.     Th«  altetatioifc  relate  principally  to  tbejinetit    *  * 

*  *    ^nd  kit  tijite^d^f  th<x*deeay  of  wWic^^  in  coEftwqu^lICe  of     , 

tlieir  iiftniersioi*  ii*  llie  Hqtior/'ocCAsiGrns -tbe«  fAfl  6f  tht*     J 
'   •  ♦     .  .apiece  i3tf  iiric,  toother  ^ith  the  new  metaS  ivhrch  covets 

it.     iti  the*^lace  0*6  tho>se  twp'kinij^  of  thread  1  hav0 
refore  substkuked  brass  wire,  which  ^ppe^rs  to  me  td  * . 
J     •         j^ussesf  all  the  nocessary  propertfes,  ^as  well  from  its* soli«* 

•   V0U  IL — SEfcoND  S*RiBs.    ^  •  Rr  dity  • 
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dity  as  its  superior  power  of  attraction  over  ao^te  of 
le^^  owing  to  the  line  it  contains.  .  A  second  inconre* 
nienoe  occurs  in  strictly  following  the  process  described* 
^  above.     It  frequently  happens, '  that  when  the  piece  of 
zinc  is  too  large,  or  the  form  of  the  vessel  is  not  es%cdy^ 
suitable,  the  decomposition  is  effected  with  extreme  rapi- 
dity, the  particles  of  tln^  new  metal  fly  precipitately  to 
the  zinc,  adhere  to  it  in  a  cpnfosed  manner,  and. in  2  or  S 
day§,  sometimes  in  24  hours,  the  crystallized  portion  is* 
^ddenly  deiacflied,  ^and  falls  to  the  bot^m  of  the  vessel^- 
to  make  room  ft>r  a  fresh  cryslalHzation.     Thus  flie  ope-  • 
ration  is  divided  into  several  distinct  parts,  wbith  is*  per-  . 
fectJiy  indifferent  in  a  chemical  vi6\v,   but  greatly  dimi- 
uishes  the  interesting  eiiect  of   this  'beautiful  exped- 
Inent.  •  •  '  -.    ♦ 

1  prevented  this  inconvenieuce,  by  fixings  perpendicu* 

larly  tathe  bottom  of  4:he  piece  2^  zinc,  the  same  kind  ofi» 

brass  wkes,  turned  in  a  spiral  directfqn,  m^d  disposed  in 

such  a  manner  as  to  reach  within  about  an  jqph  of  the 

,  bottcta  of  the  vesseL  *  •  , 

By  a4opting  this  medifieation^  every  particle  of  zinc/ 
compQsing  pai't  of  the  brass,  <the  sur&ce  of  jwhichts  in 
contact  with  *  the 'sajturatioBj^^is  covered  ^^thto,.  Infinite  \ 
jiumber»of  ^small  apd  very  brilliant  jnetalKc-  laminae^ 
disposed  at  first  alternately  and  hqrizontally,  aiid  which 
afterwards  cross*  eaoh  other  in  evety  direction  *.^.  • 

1%&  quantity  of  a0etit«  of  lef^d  must  however*  b^  Ihq^* 
lushed,  when  the  brass,  altfaoijgh  covered*  with'  th^  me- 

^  The  coniigurauoikof  these  hfiinae  18  infinitely  fari^  wRich  ap* 
» pears  to  be  occafiotied,  ISt  by '  the  form>  iind,  different  dimenstont 
x>f  the  vessels  in«rhich  the'ppeiiition  is  pe^bnned  j  and,  2dl^  perhaps  • 
likewise  by- quantities^ df  zinc  and  a^^ite^of  leadefopjloyed  in  it»  I 
have  seen  these  laminse  Sometiifies  circii1ar»  sometimes  ii&xa«;ona1.  and 
fion^limes  even  approa(fliihg  -the  figure^of  fern  or  oak  leaves.  •* 
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tal,.is  wished  to  fee  preserved  in  the  form  originally 
given  it. 

It  is  aj^oitt-six  months  since  I  repeated  this  experiment, 
with  common  and  distilled  water,  with  the  intention  of  ^ 
examining  the  produce  of  them.     Of  this  examination  I 
shall  endeavour  to  give  an  account.  « 

Having  selected  two  decantears.,  of  equal  capacity,  I 
pilt  into  .each  4  decagrammeg  of  crystallized^  and  very 

•  pure,  acetite  of  lead.    After  marking  the  two  vessels  with  ' 
the  numbers  l  arid  2,'.  I  poured  into  the  first  54  deca- 

*  *'*gramme»  of  common  water,  and  the  same  quantity  of  • 

•  *  distilled  wat^  in  the  second.     These  quantities  were 
,  sufficient  to  fill  both  decanters  as*high  as  the.  neck,^the 

,    /    length  of  which  wa^  about  3  centimetres.     I  then  fixed  to 

I,        ^  *  ^he  two  corks  that  were  to  b6  put  into  them  a  piece  of 

'  zinc,  Weighing  22,9456*  grammes,  by  means  of  an  ex^ 

^Bemefy  fine  brass  wire,'*  and  long-  enough  to  allow  the 

jnetal  to  bp  immersed  onjy  a  few  millemetr^s  in  the 

,  solution.  •  .        • 

^*  « .    •  ■  • 

•     I  afterwards  adjusted,  and  carefully, luted' to  the  oVifice 

f  of  the  vessels,  a^  cprved  tub^,^  wl^ich  condupted  to  tho 

*        •  receiver  of  a  hydro-pneiitnatio  apparatus.     These  two 

.p      •  cxperjme'nts^  bfeguri  on  th^fi9th  Thermidor,  year  9,"  the 

CQntigrade  thermometer  btjng  14°  j,bov^  0^  presented  th^ 

»    foUowinj^  phcnomenaj-  ..^     .  *       ^ 

^      /      •  Six-liours  after  tlie  disposition  of  the  apparatus,  the 

•  ii«uor  in'the  .decanter  Nd.  I  was  sjiH  turbid,  whilst  that 
,      -in  No.  2  was  transpai^t ;  And  ?11  the  supers^bundant  salt, 

%V    after  *tte  saturation  of*  the  li(Juor,  was  pre(;ipitat^d.     At 

**     **  the  saipe  time  the  zimc  in  the  letter  decanter  ^a^  cqyered, 

I     •     *  with  smali  m^Miie  soiir^^s,  whhsbt  could  ool  .hj&  pejcceived 

•*in  the  fonnw, 

»,  '    The  following  day  the  two  liquorsN^^re  both  perfecdx 

^s^nspiLrent,    and  the  decomposition  appeared  t(^*^have 
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•made  equal  prQgres3  in  both  vessels    ,  The  oi^ly  remarJc 
I  made  wsas.  that  the  inside  of  the  decanter  Ko.  l  was  lined 
with  a  white  ^alipe  coating,  which  extended  from  tfae . 
middle  to  the  bottom  of  the  vessel.     The  smalPIaminae   * 
fixed  6n  the  side$  and  bottom  of  the  pi^ce  of  zinc  bad .  ast 
they  augmented  in  magnitiide,  assumed  tl^Q  form  of  a  fqllT. 

*  grown  fern-le^f  in  the  decantei*  No*  1  y  and  of  a  very  ^mall 
one  in  No.  2,  • 

I  likewise  rcmarkedi  op  the  upper  surf^jge  of  the  piece/ 
of  zinc,  a  kind  of  metallic  moss**  having  the  livid  appear-    •  • 

•  ance  which  chai:^cteri^es  sheet^lead  exposed  to  the  air  for 
any  length  of  time.     The  valine  coating  of  No.  1  dinri- 
nished  gytdually  till  th^  eighth  dayy^vhea  it  1;pjfcally  disap- 
peared.    DUrii)g  the.  two  experifpejits  a  very  sinall  por-*    '• 
tion   of  elastic  fluid  was  disengaged,  \yhich  when  ex-    , 
amined  y^jas  discovered  to  be  atmospheric  ^ir.^    ThQ 
quantity  from  the  apparatus  No.  i  wj^s  rather  the  laigest ;  ^    • 
and  this  appeared  to -me  to  proceeifrom  ^;he  common 
water,  which  a]way«  coqtaiqs  more  qr  less.    The  remain-  '  .  • 
der  of  thp  op^ralipn  es^hibitecl  nothing  remsirkable,  eit- 
cepting  the  aqgmentatio!!  ig  bulk  of  the  redilced  m^^^U  * 
till  the  complete  decomposition^  itrhidi  topk  pjace  in  the 
experiment  t^i(h  distilled  wateir,  the  1 6th  Fruptidcwr,  year  9, 
and  in  that  with  common  water  the  24th  of  the  same  month. 

•  .        •  * 

The  temperature  varied  only  one  or  two  degrees  at  moSt 
during  the  whole* time.  •• '  *  ,       ♦' 

■ 

1  The  i^etallic  mo^s  rftentioned  in  thi^  pU$P4  ^is-cpvered  in  tl^e  in- 
stance of  «  tree  of  Sattfrp,  preparec^  about  a  year  befoi^e,  with  a  fipe  ttdt 
*     ^     powder*  which  occupi«d  at  the  same  time  (he  surface  pf  tbozinc,  an4 
*      that  of  a  portion  of  aeetite  df  lead  not  decoinposed»  and  wbich  }ay  upor^ 
tlie  hMisMitfil  bottom  ^  a  cryt^il-  vase.    I  -oonsider  thU  red  powder  as , 
produced  by  the  carbttfe^cfT  irdn,  from  nvhich  zinc  is  MMRfir  exeippt  j 

a^d  w]|^ich  is  r«4^^^  ^he  st^te  p(  eai^beaa^to  4t)rin|  th#  tflfr^ti^Q* 

•  '■      ' •    .   •  , 

.  •  As 
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As  VI  tlje  re^t  pf  th?  pj^ratipo  f he  re«uj|iai  ^ippear'^  the 

|ii)iiii@,  1  sl)9Jl  p»$§  to  aa  ^^j^uiatioa  pf  the  exp^in^at 

pa?.(]^  with  (^istiJl^d  i?<^atef.  . .  . 

.  1.  Th^  piec^  of  «iw^  weighing  32,^56  grapaoiesi  b«^ 

^pre  its  ijj^mersion  m  the  liqupr,  w^  «n^r«ly  stripp^  of  . 

all  the  jpetalwfth, which  it  was  pqvj^^.    In  jhi^  stal:^  it. 

>yeighed  only  15,P34^  ^iriuiijnf^.     It»  ^nrfape  was  cpv^re^ 

^'itb  5t  grey,  pulveri^lent  coating,  the  greatest  part  ^f 

which  §tiir  jr^tained  its  ipetallip  Jyatro,  whilst  the  oth^ 

jaippcared  tp  bavj?  already  w^dergcme  the  comm^ncQipeiM. 

pf  oxydation.     When  quite  stripped  of  this  cover^Qg| 

^hiqh  was  easily  detached  by  the  finger  only,  and  which 

I  imagine4  to  be  nothing  bpt  »iQc,  ^  paitiptas  erf  which 

were  in  part  sepj^ratpd,  it  was  re^lnced  to  the  weight  of 

H,380  graipnies. 

2.  The  portion  of  the  new  metallic  alloy  of  zinc  an4 

.    |ead^,  produced  by  thte  decomposition  of  the  acetite,  was 

-washed  several  times  with  distiUed  water.    Being  sub- 

loittflid  to  the  action  of  a  good  press/ and  afterwards  to  a 

gradual  percussion  on  a  piece  of  steel,  it  shewed  a  superior 

degree  of  duotllity  to  lead  alene.    It  was  dried  in  close 

yesse^s,  atid  put  into  an  iron  ktdle  orer  a  brisk  fire ;  part 

pf  it  was  quickly  converted  into  greenish  yellow  oxyd 

The  other  portion  being   inelted  without  addition,    J 

"pbtained  a  small  metalUc  globule,  weighing  9,0183  gram- 

Hies,  containing  suae  ;* but  in  much  smaliev  (quantity,  in 

proportion  to  the  weight,  than  thp  substance  previous  to 

'^ts  being  H^ejted, 

f 

*  The  formation  of  t|r»  metallte  alloy  agrees  \irlth  the  experimenta 
of  Af .  Viqqudin ; .  wktfnoe  it  Mtiilts,  dNtt  wlifi^v  iin«tftl  Is  prectpitaied 
frem  its  solution  by  pnqlkiffrlhe  iiic«»r  pitdpMii  csitties  with  it  t 

m^  porwwof  4f5  precipiiaiiu   Tki»  j<m¥>w*D^  irte»j4«^  paiti- 

calarly  iajthe  precipi^49{i  o(  wlli^^  «)^U|1|  by 

I  mtst 


j}lO  Observations  on  (he  Decomposition  of 

I  must  oh^rve  that,  notwitfastaadiog  the  pains  I  took 
to  separate  all  the  water  lodged  between  the  particles  of 
the  metal,  both  by  means  of  pressure  with  unsized  paper, 
and  by  desiccation,  I  found  it  impossible  to  efiect  my 
purpose.  From  this  circumstance  it  seeins  probable,  that' 
the  speedy  oxydation  of  the  new  metallic  alloy  was  owing, 
1,  to  the  decomposition  of  the  particles  of  water  that 
pould  not  be  entirely  c^cpelled ;  2,  to  the  presence  of  the 
atmospherig  air  of  the  vessels  \  3,  lastly,  to  the  contact 
fMid  decomposition  of  the  same  fluid  during  the  fusion  of 
tbieinetal. 


Examination  ^  the  Liquor  with  various  Regents. 

« 

1 .  The  liquor  poured  off  from  the  decapt#]P  w^s  co}omrr 
M^^  and  perfectly  transpwrent. 

52,  It  ti^rned  blue  vegetable  colours  to  a  dark  g^reen. 

3.  Being  tried  with  very  pure  sulphuric  acid,  it  fiormecl 
no  precipitate,  which  convinped  nae  thit  it  held  qo  more 
l^ad  in  solution. 

4.  A  portion  of  it  being'  evaporated,  produced  small 
crystals  pf  acetite  of  zinc,  arrang;ed  ii)  i^o  piurticulat 
fprm.  . 

5.  AomioniaiC  produced  ix\  it  a  white,  flaky  precipitate, 
but  in  v^ry  small  quantity.  At  the  moment  of  contact  it 
emitted  a  yery  stcqng  smelj  qf  fioi^^Daste,  ^hich  wa^ 
quickly  dissipa|:ed  by  agitatiqn. 

6.  This  precipitate  ^.cquired,  in  a  few  hours,  a  demi*. 
gelatinous  consistence ;  and  the  addition  of  a  fresh  quan« 
tify  of  alkali  again  dissolved  i);  paitially. 

7.  Carboqates  of  pot-^^h,  soda,  ftnd  amnipniac,  formed 
white  precipitates  morp  or  less  abundant, 

8.:  Lime-water  recferttly  prepaVed  precipitated  the  zinc, 
in  the  state  of  bxyd,  of  a  clearer  white  than  the  iPbrmer. 
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9.  The  precipitate  obtained  with  carbonate  of  pot-ash, 
.washed  several  tifties  with  distilled  water,  was  of  the  moi| 
exquisite  white  colour,  and  extremely  light. 

10.  When  brought  in^  contact  with  concenti'ated  sul- 
phuric acid,  it  is  completely  dissolved  in  it,  and  carbonic 
acid  is  disengaged.  ^  The  sulphuric  acid  entirely  loj»es  its 
smell,  which  seems  to  indicate  a  very  great  sidiilarity 
between  the  new  salt  resulting  from   this  combination 

'and  the  sulphate  of  zinc,   for  the  discovery  of  which 
we  are  indebted  to  Messrs.  Vauquelin  and  Fourcroy. 

,  Conclusions.    • 

From  the  above  facts  it  results ;  1.  That  the  decompo- 
sition of  acetite  of  lead  by  zinc  is  accompanied  by  various 
phenomena,  not  observed  in  that  of  other  salts  and  me- 
tallic solutions  by  the  same  metal.  ' 

2.  That  distilled  water  appears  the  more  favourable  to 
this  decomposition  ,>  as  it  is  effected  in  that  liquid  in  a 
third  less  time  than  in  conunon  water. 

3.  That,  nevertheless,  common  water  appears  prefer- 
able for  experiments  of  mere  curiosity,  as  it  retards  the 
decomposing  action  of  the  zinc,  and  disposes 'the  metallic 
particles  to  the  arrangement  which  is  best  suited  to  them, 
a  phenotiienon  which  accords  with  die  laws  of  crystalli- 
zation. 

I  shall  conclude  these  observations  by  proposing  to  the 
College  of  Pharmacy  to  adopt,  amongst  the  experiofents 
forming  part  of  the  public  lessons  on  chemistry  given 
annually,  that  of  the  tree  of  Saturn,  as  calculated  to 
demon^rate  clearly  the  powerful  attraetioa  of  zinc  for 
oxygen^  ^his  experiment,  attended  with  a  trifling  ex- 
pence,  invariably  succeeds,  and  may  find  a  place  in  a 
cabinet  of  mineralQgy  by  the  side  of  the  tree  of  Diana. 

Transactions 
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Trdnsdciions  of  Societies fm'  prohiofing  useftd  Knozotedge: 

Sowljf  of  Jiis^ 

X  HE  Sdcfety  /or  the  fencdtiragfemetoe  o^  Afts,  Sfafi^r 
^actutes,  and  Commerce,  has  ptdposed  tfefe  foU^ttin^ 
premitrms,  in  addition  to  those  offeted  hisi  year. 

Tb  the  person  who  shall  intent,  aftd  produce  to  the' 
Society,  the  most  efFeiJtual,  mdclianicral,  6t  Ofhef  means, 
for  cleansing  chimnties  from  soot,  and  obviathig  the  ne- 
cessity of  children  being  employed  within  the  flues,  the 
goldfn^dal* 

.  For  the  liext  in  merit,  tbe  adlrer  fiMidaI>^Tte  mecbl^^ 
Bkal  or  otfater  means,  with  eeriifio8Ete»  of  tteir  having  beeiv 
tised  with  proper  effect, .  td  be  pro<feced  U^  the  Soiae^  orf 
m  before  the  first  Tndsdsy  inf  May  l^^* 

The  sanie  prenmidis  are  extended  one  y^saf  fatiber. 

To  the  person  who  skadl  dming  tb^  yittf  itO^  tA^^a^f 
ciT  cause  to^be  deoilaod^  tbe  greatest  nomW  of  ebimnies, 
at  loast  twc^  storied  Ing^,,  not  fewer  nYsgn  900',  l^f  M 
meebanical  or  othear  process,  which  dcfes  no(  re<f«ire  the 
emptojrmeDt  of  bojs  within  tbe  flaes^  the  gold  medal; 

Certificate,  sigodd  by  not  J«bs  ihan  twe^brrdtt  <^  tiiose 
housekeepers  on  whose  premises  the  said  means  have  beeii- 
eoipidyed,  and  an^  accjeant  ct  the  pftdcess^^  t^  be  protkiled 
td  the  ShMiieiy^  ed  or  before  dii  fir^  Tiie<da^  ii^  ¥^t»B^f 
1804. 

To  the  person  wbo'sbaH  t^leaose)  &i  tatlse  Id  Ibe  clm-tt^f 
tbe  next  gt^akest  imtebtar  o#  cbimMrs,  notl^v*^  ^kmv  i^; 
0b  similar  condlitionts  to  the  abtiw^-  ftlcr  s^v^^r  iaedilh' 

The  Sbciety  has  atso  jttst  p^Ksbed  its  anrru^I  vd^m^; 
conliaining^  as  v^oal^  ^  vai^iet^  6f  cba$ttfuit^atk)tt<s  in  agri> 
culture,  cbemistryy  mechanics,  naanufactures,  &q.- 

France 
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France. 

National  Institute. 

The  following  subjects  have  engaged  the  atteDtioa  of 
the  class  of.  mathematical  and-  physical  sciences,  £:6ar 
October  to. December,  1^02* 

Observatiatu  on  the  Transii  of  Mercury  eoer  the  Sun^sDisi, 

the  dth.of  Ntrveynber^  1802. 

The  first  of  these  plienomena,  recorded  in  the  Annals 
(of  Astronpmy,  was  observed  in  1631,  at  the  College  of 
France,  by  Gassendi.  Since  that  time  the  greatest 
attention  has  .been  bestowed  on  observations  of  these 
transits,  which  occur  very  frequently.  M.  Lalande  has 
undertaken  to  collect  them  intone  view,  and  to  discuss 
them  with  a  patience  and  accuracy  for  which  he  has  been 
compensated  by  the  perfection  which  his  Tables  of  Mer- 
cury have  acquired  from  this  labour.  After  having  cor- 
Tected  successively  every  result,  he  waited  for  their  -eoH- 
lirm*ation¥rom  the  transit  announced  for  the  9th  of  No- 
vember;  and  he  hoped  then  to  convince  himself,  that 
these  tables,  one  of  the  most  important  productions  of  his 
persevering  industry,  possessed  the  utmost  degree  qf  per- 
fection to^  which  they  could  be  brought  in  the  present 
state  of  the  science.  His  wishes  were  completely  accom-r 
phshed,  according  to  the  result  of  his  observations,  and 
those  of  the  principal  astronomers  of  Paris. 

M.  Messier  also  presented  to  the  class  a  particular  ac- 
count of  his  ol^servAtion  of  the  transit  of  Mercury,  during 
which  he  determined  successively  25  positions  of  that 
pjanet,  by  comparing  it  either  with  the  circumference  of 
the  sun,  or  with  a  spot  of  considerable  njiagnitude  whicl| 
appeared  on  that  luminary,  the  diiimeter  of  which  was 
25'  of  a  degree. 
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M.  Messier^s  memoir  contains  a  detailed  table  of  the 
determinations  which  he  obtained,  and  is  accompanied 
with  a  drawing,  representing^  the  apparent  route  of  Mer- 
euiy  over  the  sun.  A  luminous  ring  is  seen  in  it,  with 
iwlrich  Mercury  appeared  to  be  surrounded.  This  cir<- 
cumstance,  observed  only  by  M.  Messier,  was  remarked 
by  him  in  the  transit  of  1799.  The  same  had  been  ob- 
served in  1736  at  Montpelher,  by  Plantade  ;  and  in  1786, 
at  Upsa),  by  M.  Prosperin.  This  ring  shed  a  very  feeble 
light,'  very  different  in  colour  from  the  sun's.  Its  diame* 
meter  towards  the  concluinon  of  the  transit  was  i'  19'',  and 
M^cury^s  !7". 

On  the  best  Method  of  making  magnetic  Needles, 

After  having  compared  the  various  processes  proposed 
)[)y  Duhamel,  Knight,  and  j£pinus,  to  give  a  needle  the 
utmost  directing  power  it  is  susceptible  of,  M.  Coulomb 
has  decided  in  favour  of  that  of  w£pinus.  He  has  ascer- 
tained, that  it  is  preferable  to  make  needles  long  and 
broad,  but  not  thick.  Mr.  Jeckel  has  opened  a  shop  for 
the  immediate  application  of  these  Important  results  to 
the  use  of  the  maiine. 

On  vartcus  Iiwentions  relative  to  the  Art  of  Coining. 

France  has,  within  these  few  years,  made  remarkable 
improvements  in  this  art ;  but  which  have  hitherto  been 
confined  to  those  persons  who  practised  them.  In  pre- 
senting to  the  class  the  collection  of  ingenious  machines, 
invented  by  him,  M.  Droz  has  given  occasion  to  Messrs. 
Desmarets,  P6rier^  Charles,  Berthoud,  and  Prony,  the 
persons  commissioned  to  examine  them,  to  collect  what- 
ever  has  been  written  on  the  formation  of  dies ;  so  that 
this  report  is  a  complete  treatise  e^n  coining,  or  a  history 
of  the  processes,  preceded  by  their  description.  The 
class  therefore  ordered  it  to  be  printed. 

On 
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On  tilt  Crop  of  Wheat  obtained  last  Tear  in  the  Park  of 

HambouHlet, 

In  the  comparison,  which  M.  Tessier  has  made  between, 
the  crops  of  wheat  at  Rambouillet  in  the  years  1801  and 
1802,  after  explaining  the  qualities  of  highly  abundant 
crops,  and  which  are  farely  found  combined,  he  demon^ 
strates  that,  when  one  or  more  of  these  Qualities  are 
wanting,  others  are  improved  in  such  proportion  as  to 
compensate  for  their  deficiency.  He  observed  at  the  last 
harvest,  at  the  rural  establishment  at  Rambouillet,  that 
100  sheaves  yielded  424  litres  of  grain,  whereas  the  pre- 
ceding year  a  similar  number  of  shelves  furnished  338 
litres  of  grain  ;  that  is,  one  fifth  less.  ,  Three  hectolitres 
of  the  former  weighed  246  kilogrammes,  and  three  bectp-  ' 
litres  of  the  latter  232,  the  difference  in  weight  being  14 
kilogrammes. 

Proceeding  with  this  examination,  M.  Tessier  disco- 
covered  that  the  grain  of  the  last  harvest  produced  more 
flour  than  that  of  the  preceding.  He  states  their  respec- 
tive weights,  as  well  as  that  of  the  bread  obtained  from 
equal  quantities  of  the  two  kinds  of  flour.  The  harvest  of 
1801  had  the  advantage  over  that  of  1802,  in  this  respect 
in  proportion  to  its  quantity. 

On  the  Sale  of  Wool  from  the  National  Flock  at  Perpignan. 

The  improvement  of  wool,  l)egnn  and  prosecuted  with 
so  much  zeal  by  the  venerable  Daubenton,  is  continued  in 
such  a  manner  as  Very  sQon  to  produce  the  happiest  re- 
sults. The  establisbment  for  sheep  near  Perpignan, 
intended  for  the  propagation  of  merinos  inthe  South  of 
France,  has  this  year  pU:i  up  for  sale  a  certain  number  of 
those  animals. 

In  announcing  this  intelligence  to  the  class,  M.  Tessier 
gave  an  account  of  tlne^umgunt  of  all  the  fleeces  of  that 

•      S  s  2  flock. 
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flock.  The  vicinity  of  Spain,  which  facilitates  the  im- 
portation of  superfine  wool  imxnediately  ftotn  thence^ 
rather  injured  the  sale  at  Perpignan>  the  price  being 
lower  than  at  RambbuilTet.  This  differenccj  although  at 
present  rnconsiderable,  would  be  stilT  farther  diminished 
if  manufacturers  would  foBow  the  example  given  by 
Messrs.  Pevre  and  Co!  of  Marvejols,  who  manu&ctured 
cloth  with  the  wool  of  the  flock  at  Ferprgnan  ;  for  which 
they  obtained  a  medal  ?it  the  public  e5fbil>ition  of  the  pro- 
ductions of  French  industry. .  It  was  this  house  which' 
purchased  the    greafest  part   of  the  ,  wool  of*  the  last* 

shearing* 

On  steeping  Ifernp. 

When  intelligent  men,  accustomed  to  combine  prac* 
tice  with  theory,  and  to  classify  their  observations,  direct 
their  attention  to  the  processes  of  the  inferior  manufac- 
tures, the  discordance  of  these  processes  soon  convinces" 
tliem  that  superfluous  operations  are  introduced ;  and 
which  a  deeper  investigation  frequentTy  proves  to  Be  pre- 
judicial. The  comparison' of  the  various  means  eraployed 
for  soaking  hemp  led  M.  Nicohis,  professor  of  the  central 
school  of  the  department  of  Calvados  to  similar  conse- 
quences. 

The  intention  of  soaking  is  to  separate' the  different" 
c<5nstituent  parts  of  .the  vegetabfe,  to  extract^  froth  it'the; 
long  fUaxQents  for whiah  it  is  cultivated.     Some,  for  this 
purpose,  :?|acrely  expose  the  flax  or  hemp,  for  ^om^  time, 
to  -the  air  ;>  others  plunge  it  in  stagnant  water,,  or  into, 
rivulets  >  and  the  px'ocess  is  changed  according-  to  local 
circuRistanjces.     The  author  concludes,  from  tbi^  want  of 
^»iforluity  in  one  of  the  nw»st  simple  operation:*,  tl^ut  its 
theory  is  nOt  yet  perfectly  known. 

.  He  conceives  that' saiking  is  only  the  first  step  towards 
mtricl  fermentation.     U'hat  which  takes  place  ii  pools  of, 
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stagnant  water  occasions  a  disengagement  of  ammoniacal 
gas,  Qstfbpnic  acidj  hydrogen,  and  sulj5tl?UFeted  hydrogen, 
from  which  result  more  or  less  dangerous  fevers.  Putrid 
fermentation,"  carried  to.  too  great  a  degree,  injures  the 
substance  of  the  thread,  and  causes  a  considerable  loss. 
Water  in  which  hemp  an,d  flax  has  been  steeped  is  consi- 
dered insalubrious  both  fojr  men  and  beasts  that  drink  of  it^ 
and  for  fi  shes  that  live  in  it.  Besides^  to  hemp  when  taken 
out  of  this  Wftter  a  portion  of  gluten  is  attached,  which  is. 
separated  by  the  labour  of  the  hackler ;  and  this  gluten, 
when  reduced  to  dust;i^  yery  dangerously  affects  the  lungs 
of  the  unfortunate  workman. 

M.  Nicolas,  persuaded  that  the  destruction  of  the  gluten 
results  from  its  ccnnbination  with  oxygen,  proposes  simply 
to  expose  hemp, to  the  open  air  instead  of.  soaking..  The 
dew,  byks  decomposition,  gives,  up  its. oxygen,  which 
attaching  itself  to  the  g;luten,  destroys  its  tenacity.  He 
is  likewise  led  to  think  that  the  carbonic  acid  contained  in 
the  dew  contributes  to  its  decomposition,  and  to  produce 
the  effect  of  steeping*      , 

M,  Nicolas  directs  water  to  be  kept  continually  in  eva-» 
goration  in  the  hackler's  workshop ;  and  he  likewise 
recommends  the  workman  to  cover  his  face  with  a  piece . 
of  muslin^'  to  prevent  the  ill  effects  of  the  cotton-like 
•  down,  whioli  is  always  disengaged  from  the  hemp,  how- 
ever  well  it  may  be  separated  from  its  gluten.. 

M.  Nicolas  conqludes  his  memoir  lyy  advising,  that 
hemp  or  flax,  in  a  state  ready  for  spinning,  should,  like 
linen  for  bleaching,  be  passed  through  a  ley  composed  of 
4  ounces  of  common  oil  and  2  ll?s.  of  pot-ash  to  50  pints^ 
of  water.  .  This  mixture,  whicK  should  be  several  times 
heated*  is  sufficient  fol'  i 00 lbs.  of  hemp. 
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Composition/or  preventhtg  Fires. 

JTROFESSOR  Palmer,  of  Wolfenbuttel,  has  invented  a 
composition  to  prevent  combustible  substances  from  tak- 
ing fire.  It  consists  of  a  powder,  composed  of  one  otmce 
of  sulphur,  one  ounce  of  red  ochre,  and  6  ounces  of  cop- 
peras. To  prevent  wood  from  taking  fire,  it  ia  first  co- 
.vered  with  joinerV  glue,  over  which  the  powder  is  spread. 
This  process  is  repeated  three  or  four  times  after  the  wood 
bas  become  dry.  For  linen  and  paper  only  water  is  used, 
instead  of  glue,  and  the  process  is  repeated  twice.  If  this 
plowder  be  thrown  on  substances  actually  in  combustion, 
two  ounces  of  it  will  extinguish  fire  to  the  extent  of  a 
square  foot.  The  first  experiments  of  the  application  of 
this  discovery  were  made  on  the  11th  of  December,  and 
gave  general  satisfaction. 

New  optical  Jnstjiinient, 

An  instrument  by  means  of  which  substances  may  be 

discovered  and  sought  at  the  bottom  of  the  sea,  bas  been 

invented  by  Mr.  Gabriel  Collin,  optical  instrument  maker 

to  the  Academy  of  Sciences  at  Stockholm.     From  some 

experiments  made  by  order  of  the  King  of  Sweden  it 

appears,  that  by  means  of  this  instrument  bright  objects 

may  be  seen  at  a  depth  of  53  feet,  and  opaque  bodies  at 

27  feet.     There  is  a  contrivance  in  it  wliich  enables  the 

observer  to  look  as  deeply  into  the  water  in  misty  or  foul' 

as  in  fair  clear  weather.     The  wind  never  hinders  its  use, 

for  which  only  one  person  is  required.     His  Swedish. 

Majesty  has  rewarded  the  artist  with  a  gratuity  of  100/1' 

and  the  Academy  of  Sciences  is  drawing  up  a  report 

oh-  it,.  ■ 

Meihqfl 
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Method  of  augmenting  the  Force  of  Gunptywder. 

Dr.  Baini,  a  physician  of  Fcjano  in  Tu^any,  has  dis* 
covered,  that  by  the  addition  of;  three  ounces  of  pulver* 
ized  quickJiine  to  one  pound  of  gun-powder  its  force  b 
augmented  one-third.  No  farther  preparation  is  required 
than  to  shake  the  whole  together  till  the  white  colour 
jof  the  lime  totally  disappears.  Various  trials  have  been 
made  with  it  which  confirm  its  superiority  over  the  com-' 
mon  sort. 

French  Woollen  Alarmfactures, 

The  French  government  has  granted  a  patent  for  15 
years  to  the  inventors  of  several  machines  very  important 
to  the  manufacture  of  woollen  cloth.  They  are  12  in  numr 
ber,  and  great  hopes  are  entertained  in  that  country  that 
tiiey  will  tend  to  lessen  the  expense  in  the  manufacture  of 
that  article,  and  to  increase  the  genial  commerce  of  the 
republic* 

Premiums  for  Manufactures,  i(c» 

The  trustees  for  promoting  the  hempen  and  linen  ma- 
nufactures of  Ireland  have  offered  various  premiums  for 
breaking,  scutching,  hackling,  and  spinning  hemp. 
Amongst  others  are  the  following  : 

To  the  owner  of  any  mill  wherein  shall  be  broken  or 
scutched  the  greatest  quantity  of  sound  hemp,  of  Irish 
growth,  between  1st  June,  1803,  and  1st  June,  1804,  not 
less  than  100  tons,  the  sum  of  300/.  For  the  next  greatest 
quantity,  not  less  than  80  ton«,  100/. 

The  sum  of  4,158  /.  is  appropriated  for  premiums  foi* 
machinery  for  spinning  hemp  or  flax,  bf  Irish  growth,  for 
cail-clotb,  before  the  1st  of  January,  1804  :  to  be  divided 
according  to  the  -number  of  spindles  employed  ;  if  sncft 
mill  contains  1000  spindles,  or  more,  the  sum  of  25.^  for 

each 
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each  ^piiidle;  if  500,  but  not  IDOO,  the  sum  of  20^  for 
each  ;  if  200,  but  not  500,  the  sum  of  17^:  6rf.  for*each  ; 
and  if  under  200,  the  sum  of  IOj.  for  eacby 
-  For  the  best  constructed,  and  most  efiicacioas,  ma^ 
ehine  for  .breaking  hemp  better  than  any  hitherto  in  nse 
in  Ireland,  the  sum  of  100/. 

'      "-     *^      _   J  .MIL      ■_■■»-  i-i.  -Si-      ■    »t.-l     ■'■■^■■i..   ■       i-^. .■■■■       ■  ■■         VI         '    m.'       -- 

List  of  Patents  for  Inventions ^  Kc. 
.(Continued  from.Pa^e  160.) 

JlXobert  Wilson  of  the  parish  of  "St.  Saviour,  South- 
"wark.  Surreys  Plasterer;  for  an  apparatus  for  the  pur- 
pose of  stopping  ungovernable  horsesi 
Dated  January  20,  1^03. 

Joseph  Jacob,  of  Greek-strel6t,  of  the  parish  of  St. 
Ann,  Soho,  Middlesex,  Cp&chmaker  ; '  fpr  •  a  metai  box 
for  the  axle-trees  of  wheels,  carriages,  mills,  engines^ 
and  other  machines.     Cated  January  20,  1803. 

George  Match  am,  of  the  city  of  Bath,  Esquire;  for 
a  principle  or  mechanical  power  for  raising  great  weights, 
in  preventing  ships  from  sinking,  in  raising  ships  when 
sunk,  in  rendering  ships  which  are  disproportioned  to 
diallow-water  capable  of  entering  rivers,  passing  bars,  or 
shoals,  or  otherwise  moving  in  shallow  water ;  and  for  a 
variety  of  other  i^scful  purposes. 
JDated  January  29,  1803, 

Edward  Stephens,  of  the  city  of  Dublin,  for  a  fur- 
nace, stove,  or  fire-place,  which  can  conveniently  be 
applied  to  the  burning  of  lime«stone,  at  the  same  time 
that  it  is  used  for  the  heating  of  all  manner  of  corn*kilns^ 
pvaporating-stoves,   and  drying-bouses.  <  . 

jDated  January  29,  1803* 
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.  Specification  of  ike  Paieiii  grdnted  io  MiCHAfeL  BiL-  " 
LiiTGSLEV,  of  Birkenshatby  (now  of  Boxcling  Iron-Works j 
near,  Bradford^  m  the  Cmintj/ of  York  J  Engineer ;  for 
an  Instrument'^  Engine^  or  Machine^  to  be  worked  h/k 
SteaWt^  Water,  dr  Horses^  8(c,  for  the  Puj^oise  of  boring 
Vi/lindtrs  of  Iron  and  Brass  ^  for  ^team-Engines  j  Air-^ 
.  Pumps,  dnd  ryther  Machiiies,  zohereby  such  Cylinders 
nre  boird  more  trite ^  Smoother  and  with  greater  Facility^ 
than  bij  the  Methods  hitherto  employed  far  the  sa^ne 
PtVpost.     Dated  Decembet  22,  1802^ 

With  a  Plate; 

1  O  ail  to  whdm  these  presents  shall  cdttie,  &c. 
Now  KNOW  YE,  that  I  the  said  Michael  Billingsley  do 
liereby  declare  the  nature  of  my  said  invention,  and  the 
hianner  in  ^v]lich  the  same  is  to  be  performed,  as  herein- 
after particularly  described,  as  folloWs ;  that  is  to  say : 
My  instrument,*  engine  or  machine,  consists  of  certain 
Vol.  II, — Second  Skries.  T  t    •  P«ir^s 
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parts  or  apparatus,  organized  and  connected  together,  in 
such  a  manner  that  the  cylinder  intended  to  be  bored 
shall  preserve  a  vertical  position  as  to  the  axis  thereof,  in- 
stead  of  the  horizontal  position  heretofore  adopted  and^ 
used  5  by  which  means  I  permit  the  sand  and  borings 
from  the  face  of  the  metal  to  fall  down,  instead  of  occu- 
pying one  side  of  the  cylinder,  and  wearing  away  the 
edges  of  the  cutters,  so  as  to  require  them  frequently  to 
be  changed,  and  to  cause  an  irregularity  in  the  figure, 
and  even  in  the  diameter  of  the  cylinder,  thereby  ren- 
dering the  same  much  less  effectual  for  steam-engines,  or 
any  other  piston  work,  in  which  it  is  essential  the  fittings 
should  be  very  accurate.  Whereas,  in  my  new  method, 
the  finishing  part  of  the  cutters  are  employed  upon  a 
clean  face  of  metal,  and  not  being  encumbered  with  the 
cuttings,  the  cutters  go  completely  through  from  first  to 
last  without  requiring  to  be  changed,  and  bore  the  cy- 
linder with  the  utmost  precision  and  truth. 

The  drawing  hereunto  annexed,  (see  Plate  XIII.)  re- 
presents  a  section  of  the  said  instrument,  engine,  or  ma-  j 

chine>  in  which  A  A,  Fig.  1,  represents  a  round  pit, 
walled  with  stone  or  brick  about  four  feet  deep,  with  cast- 
iron  pillars,  finnly  built  and  bedded  in  the  masonry  there- 
of, for  the  purpose  of  screwing  down  a  cast-iron  ring  on 
a  level. with  the  mill-floor.  B  B  is  a  strong  Iron  plate 
fixed  in  the  building  of  the  pit,  and  serving  to  afford  a 
proper  support  for  the  gudgeons  of  the  horizontal  wheels,  / 

K  K  represent  two  mitre  gear  wheels,  communicating 
motion  from  the  first  mover.  D  is  a  wheel  upon  the  same 
arbor  as  K,  and  serving  to  drive  another  horizontal 
wheel  C,  into  which  last  wheel  the  boring  rod  G  G  is  in- 
serted, and  by  which  the  said  boring  rod  is  carried  round. 
F  F  represents  an  horizontal,  strong,  metallic  pieccj 
formed  of  eight  radii  or  arms,  [m  xdiich. are  grooves^  open 

te 
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to  the  upper  surface  *,]  proceeding  from  the  centre, 
where  the  brasses  or  collar-work  of  the  boring-rod  are 
lodged.  This  horizontal  frame  is  very  firmly  screwed  to 
the  iron  bolts  in  the  masonry.  It  serves  to  support  the 
standards  H,  H,  which  can  be  slided  (in  grooves,  repre- 
sented by  the  dotted  lines)  tt)  different  distances  from  the 
centre,  and  there  fixed,  [iy  screws  'with  T  headsy  adapted 
to  the  grooves^]  so  as  to  retain  the  cylinder  by  means  of 
the  clamps  I,  I,  J  J,  represents  the  cylinder  fixed  below  Ijy 
the  clanips  I,  and  above  by  screws  q,  prpceeding  from  a 
strong  metallic  ring,  represented  at  P  P,  [which  ring  it 
Viade  to  slide  along  the  inner  limb  of  the  uprights  L,  L]. 
L,  L,  are  Xwo  very  strong  uprights  of  cast-iron,  screwed 
to  the  4)Ottom  ring  F,  and  supporting  the  cross  b^m  S,  S, 
which  affords  the  upper  collar  and  brasses  for  the  boring- 
rod  G.  [The  inner  limbs  of  these  uimghts  are  per- 
forated j  for  the  purpose  of  fixing  the  sliding-nng  VP  at 
any  elevation,']  MM,  is  the  boring  head,  carrying  the 
cutters  as  fixed  in  the  sliding-coUar  N.  O,  O,  two  racks, 
which  carry  the  boring-head  down  the  c)»linder.  RR, 
is  a  strap  embracing  the  boring-rod  apd  wheel  T,  which 
Jast  is  by  that  means  carried  round.  The  train  of  wheel- 
work  U,  V,  W,  X,  in  the  usual  manner  of  tooth  and 
pinion  woi'k,  produce  a  slow  motion  in  the  arbor  Y, 
which,  by  means  of  the  pinions  Z,  Z,  cause  the  racks 
O,  O,  to  work  the  boring-head  downwards. 
>  Vvova,  the  foregoing  description  of  the  machinery,  every 
competent  workman  or  engineer  will  easily  understand 
the  process  or  mode  of  operation  ;  for  wliich  reason  it  is 
unnecessary  to  enter  into  any  farther  detail.     I  therefore 

*  The  parts  printed  in  Italics  between  crotchets  arc  not  inf^rtef]  m 
the  speciiicaiion,  but  are  here  introduced  at  the  request  of  the 
natcijiee. 

T  t  2  shall 
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shall  only  observe,  that  the  comqfiunication  from  the  first 
mover  to  the  boring-rod  G,  may  be  varied  as  to  the  num-x 
ber  and  figure  of  the  wheels  [necessary  to  produce  the  vor 
Tious  degrees  of  speed  requisite  to  bore  d^ermt  siz^d  ^ylin-t 
ders,  it  being  obvious  such  combination  will  i^  ^  great  meor 
sure  depend  upon  the  nature  and  velocity  of  thejfirst  moving 
power}  ;  and  also  that  the  slow  motion  of  Y  may  be  ef- 
fected by  other  trains  of  wheel-wprk,  or  by  a  screw,  or 
by  various  other  well  known  methods,  which  skilful  work^ 
men  will  find  no  difficulty  in  applying  to  the  instrument^ 

engine,  or  macliine,  here  d^s^^ibed.  Ip  witness  where^ 
of,  &c. 


■<«>MpaN 


The  following  observations  accompanied  the  precedilsg 
""pecificatioii,  in  a  letter  from  the  Patentee. 

Bowling  Irort-fForks,  near  Bradford,  March  4,  18^. 

Gentlemen, 

The  steam-engine  having  become  of  the  highest  im- 
portance to  the  manufacturing  interests  of  these  king- 
doms, any  invention  that  has  a  tendency  to  tbfe  improve- 
ment and  perfection  of  that  most  useful  machine  will,  { 
doubt  not,  meet  with  approbation  and  encouragement. 
Hence  1  am  in  hopes  it  will  not  be  unacceptaUe  to  the 
readers  of  your  very  valuable  publication  to  be  presented 
with  information  respecting  a  few  of  the  improven^ents  or 
advantages  possessed  by  my  vertical  method  of  boring 
with  the  engine  or  machine  of  which  the  preceding  plan 
and  specification  are  descriptive,    over  the  horizontal 

modft 
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fnode  hitherto  oaade  use  of;  mid  such  informatjon  I  ilqbi 
enabled  to  give,  from  veyy  ample  experience  ^nd  proof,, 
the  machine  having  been  erected  ^  considerable  tinie,  wd 
repeatedly  applied  to  cylinders,  pumps,  ^c,  of  varioms^ 
dimensions,  all  whigh  h;ive  thereby  beaa  bored  with  much 
superior  accuracy  and  expedition. 

It  is  well  known  that  a  hollow  metallic  cylinder,  when 
laid  in  a  horizontal  position,  has,  from  the  pressure  of  iU 
tipper  p«irts,  a  tendency  to  assume  the  elliptical  or  oval 
form  ;  i.  e,  the  horizontal  diameter  of  that  cylinder  "wilt 
Ve  greater  thfin  its  vertical  diameter  ;  and  this,  in  a 
greater  or  less  degree,  in  proportion  to  the  size  ^n^ 
'  strength  of  the  cylinder :  such  departure  from  a  true  cy-^ 
lindric  figure  is  rendered  still  more  considerable  by  being 
Strongly  chained  or  bound  down  to  the  frame  or  carriage  oa 
tirhich  cylinders  have  heretofore  been  bored,  This  source 
of  inaccuracy,  (formerly  unavoidable  in  slender  and  largo 
cylinders,)  sq  much  and  so  justly  complfiined  q($  is  t(H 
tally  done  fiway  by  my  new  mode  of  boring.    The  cy-. 

A  liader  itself  standing  vertically  with  respect  to  its  axis 

has  uo  tendency  to  change  its  figure,  and  th^  ^rews, 
clamps,  &<:.  made  use  of  to  fix  the  saine  immoveal^y  in 
its  position,  proceeding  from  the  arm^s  in  the  tipper  an4 
lower  metallic  rings  of  the  maclrine,  embrace  the 
iianches,'  or  other  parts  of  the  cylinder  most  capable  of 
resistance,  ia  so  many  pqints,  and  On  all  ^des  so  equaUj^^ 
*»      ^         thsit  ncA  the  least  deviation  from  a  true  circle  is  discover^ 

^  able  in  the  bore  thereof.     The  importance  of  this  most 

essential  property  in  steam-cylinders,  pumps,  &c.  I  think 
needs  np  elucidation.  The  destruction  of  steam,  loss  of 
power,  and  frequent  renewal  of  eJipensive  p^kages  at- 
tendaint  upon  an  untrue  cylinder,  workin^«>barrel,  &c^ 
Ijye  too  well  known  by  pvery  practical  engirieer,  and  top 

severely 
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severely  felt  by  every  intelligent  proprie'tor  of  such  an 
engine,  to  require  any  particular  exposition. 

Besides  the  great  superiority  in  the  precision  of  bearing 
above  mentioned,  and  the  evident  advantages  recited  in 
the  specification  of  boring  through  without  any  cliange 
or  alteration  in  the  cutters,  and  thereby  producing  a 
more  uniformly  exact  and  smooth  bor%  than  can  pos- 
sibly be  obtained  in  the  horizontal  mode,  the  compari-r 
son  relative  to  the  time  and  attendance  requisite  in  each 
inethod  to  the  performance  of  the  same  work  will  I  trus^- 
be  deemed  worthy  some  attention.  From  the  experienca 
I  have  had  in  both  methods  of  boring,  I  am  fully  enabled 
to  state,  that  of  the  time  necessary  to  fix  and  bore  a  cy- 
Hndar,  after  tl>e  horizontal  mode,  at  least  three-fourths 
may  be  saved  by  the  adoption  of  my  method  in  cylinders 
of  moderate  dimensions,  but  tliose  of  large  diameters  I 
ean  fix  and  bore  completely  in  one-fi^ftU  or  on^-sixtb 
of  the  time  usually  required  to  do  the  same  in  the  way 
hithcwto  followed.  From  an  inspection  of  the  machine, 
k  will  also  appear,  that  by  having  a  knowledge  of  tlio 
speed  of  the  sliding  head  and  the  cutters,  and  also  of  the 
train  ^f  wheel-work  impelling  the  same  vertically  down 
the  cylinder,  the  precise  time  of  boring  any  article  may 
be  exactly  known,  and  will  always,  in  the  same  gear,  be 
proportional  to  the  length  of  that  article.  Hence  no 
attendance  will  be  necessary  from  the  first  setting  to  work 
to  the  completion  of  the  same ;  nor  even  then  will  the 
BCgJect  of  a  few  hours  be  productive  of  the  least  injury  to 
the  work.  But,  in  the  common  mode  of  boring,  at- 
tendance must  be  constantly  given  by  one,  if  not  by  two 
persons,  either  to  press  forward  the  cutters  by  hand  and 
lever,  or  frequently  to  change  the  position  of  the  levers 
in  tlie  axis  of  the  pinions,  and  to  raise  tlie  weights,  &c.  \ 
1      .  .    anti 
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and  should  any  neglect  occur  in  the  finishing  course,  the 
cylinder  at  least  mustbe  bored  again  if  it  be  not  irre*. 
parably  injured.- 

The  central  rack  with  the  pinion  and  drum  fl,  i,  and  r, 
not  described  in  the  specification,  and  the  wheel  and 
pinion  d  e  connected  therewith,  is  a  sketch  of  the  method 
I  employ  to  lift  ot  raise  the  boring-rod,  head,  &c.  out  of 
the  cylind(?r  when  bored  and  ready  to  be  removed  away,^ 
or  to  change  the  boring  head  and  cutters.  This,  or  any 
other  contrivance  to  eft'ect  the  same,  may  be  adopted,  as 
may  best  suit  local  circumstances. 

,r.    .    ^      '  Tf  am,  Gentlemen,  &c. 

To  the  Propneiors 

oftheRepe7toryo/Arts,i^f.  MiCHAEL  BiLLLINGSLEY. 

• 

P.  S.  I  beg  leave  to  add,  that  I  have  removed  from 
Birkenshaw  to  Bowling  Iron-works,  near  Bradford,  York- 
shire, and  have  made  an  assignment,  of  one  moiety  of  my 
patent-right  to  John  Sturges,  Esq.  one  of  the  proprietors 
of  those  works,  who  is  now  erecting  an  extensive  mill 
vpon  the  patent  principle,  and  who  will  be  happy  to  treat 
upon  liberal  terms  with  any  reputable  engineer,  or  pro- 
prietor of  a  boring  mill,  desirous  of  adopting  my  im- 
provem^its. 


Spccificaiioii 
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itfieeifi€ation  of  the  Paient  granted  to  Thomas  RxeHARDsoi^^ 
of  Iron  Acton  J  in  the  County  of  Gloucester  j  Tanner;  for 
Imprdvements  in  the  Arts  of  preparing j  colouring^  and 
joinings  or  uniting ^  the  Skiiu  of  Sheep  and  Lambst, 

Dated  June  2G,  1802; 

X  O  all  to  whom  these  presents  shall  coiiiii,  &dt 
Now  KNOW  YE,  that  in  compHanGe  with  the  said  proviso^ 
I  the  said  Thomas  Richatdson,  do  hereby  declare  that 
my  said  invention  is  described  in  manner  following ; 
that  is  to  say  :  After  the  said  skins  have  been,  tanned  in 
the  usual  manner  with  oak-bark,  shumach,  minerals,  ot 
other  substances,  fit  and  proper  for  that  purpose,  or 
otherwise  treated,  for  the  purpose  of  converting  the  same 
into  a  permanent  and  durable  substance,  whether  known 
by  the  name  of  leather,  or  bj  any  other  denomination,  the 
6aid  skins  are  taken  from  the  vats,  and  prepared  by  beat^ 
ing  the  same .  on  the  wool  side,  to  discharge  the  loos6 
pieces  of  bark  and  other  impurities  ;  after  which  tfiey  are 
well  washed  in  a  running  stream,  and  left  to  soal^  in  clear 
water  till  the  next  day,  and  then  the  beating  and  wash* 
ing  are  to  be  repeated,  and  the  skins  again  left  to  soak  } 
and  in  this  manner  they  are  to  be  treated  until  the  smell 
is  dissipated  and  the  wool  appears  of  a  clear  good  colour, 
which  will  generally  take  place  in  the  course  of  six  ot 
eight  days.  The  skins  are  then  to  be  scoui'ed  in  the  usual 
manner,  with  a  strong  ley  of  wood  and  pearl  ashes,  or 
^^oap,  and  left  to  drain  on  the  horse,  when  they  must  be 
carefully  examined  ;  and  those  which  are  intended  to  ba 
dried  of  the  plain  colour  the  Wool  takes  from  the  tan 
vats,  are  to  be  hung  on  the  hooks  for  that  pui'pose  ;  but 
tlwse  intended  for  fox  or  tan  colour  are  prepared  by 

plunging 
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jf^loAgiDg  and  keeping  th^ih  (with  occasional.  agitatioi>)  ia 
Istrong  clear  lime  water,  ikntil  the  colour  is  a^  dei^p  as  r^ 
quired.  The  lime-watei?  is  ptepated  m  U§uali  by  slaking 
a  few  pieces  of  good  quickrlime  io  water,  and  stirring 
the  mixture,  which  is  then  suflered  to  $ub$ide,  and  th« 
deal"  pUrt  decanted  offl  I  must  also  remark,  that -the  last* 
mentioned  colour  may  be  obtained  in  many  other  wayi 
with  liqie  and  water,  but  that,  after  many  triaU^  the  xni^ 
thod  here  described  was  found  to  be  the  simplest  an4 
most  effectuaL  When  the  skins  are  perfectly  dry  they 
are  in  a  fit  state  for  colouring,  of  a  variety  pf  f^n^y  CQ^ 
lours,  in  imitation  of  animals;  or  in  any  other  manner,  a# 
follows.  First,  the  skin^  intended  to  be  joined  must  b$ 
carefully  matched,  as  well  with  regard  to  the  length  a$ 
the  colour  and  thickness  of  the  wool,  and  noafked.  Tb(9 
whole  is  then  to  be  beaten  and  carded,  to  tpakq  it  as  clean 
as  possible,  and  taken  to  the  dye-house.  If  the  skins  b^ 
intended  to  be  spotted  or  figured^  whether  on  the  ori* 
ginal  coloured  ground,  ot  upon  any  other  colour  or  tinge 
which  may  have  been  communicated  to  the  wool,  a  board, 
or  other  similar  contrivance,  must  be  prepared,  of  thi^ 
length  and  breadth  of  the  skin,  and  perforated  with  % 
Variety  of  openings,  according  to  the  fancy  of  the  manu- 
facturer 'y  and  th(^  skin  is  to  be  spread  upon  the  said 
board,  aiid  the  wool  drawn  through  the  holes,  by  mean$ 
of  small  hooks,  or  other  well-known  implements,  so  as  to 
fill  the  said  holes.  The  board  supporting  the  skin  in  tlu$ 
situation  is  then  to  be  suspended  horizontally  to  a  pulley, 
so  as  to  be  drawn  up  or  let  down  at  pleasure.  When  tivfi 
Intended  colouring  stuff  is  ready,  the  board  is  to  be  gentil|r 
let  down,  and  suffered  to  float  i;ipon  the  liquor,  and  thea 
drawn»up  and  aired,  and  again  let  down  .till  tlie  colour 
is  s;]fiiciently  fixed  ;  and,  during  this  proQi^y  caE«  must 
Vol.  IL — ^Segoi^d  S£RI£s*  U  tt  bn 


33d    Patent  for  Impr&oements  in  the  Arts  of  preparing  ^ 

be  taken  not  to  let  the  hot  liquor  touch  the  leather,  a$  it 
would  infallibly  spoil  the  skin.    If  the  spotting  or  figuring 
Ui  required  to  be  reversed,  that  is  to  say,  the  spots  pre* 
served  of  the  natural  colour,  or  first  colour  of  the  ground, 
while  the  ground  itself  shall  be  made  to  take  another  dye  \ 
a  plain  board  must  be  prepared,  and  the  form  the  in« 
tended  spots,  figures,  &c.  being  cut  in  wood,  cork,  lea- 
ther, or  any  other  proper  substance,  and  nailed^ipon  tlic 
face  of  the  skin  to  the  board  itself,  agreeably  to  the  in- 
tended pattern.    The  board  is  to  be  suspended  as  before ; 
but  in  this  case,  as  the  skin  is  attached  to  the  under  side 
of  the  board,  this  last  must  not  be  suffered  to  float,  be- 
cause the  skin- would  by  such  treatment  be  brought  ipto 
contact  with  the  hot  dye,  but  the  descent  must  be  ma- 
haged  with  great  care,  so  as  to  produce  the  intended  ef- 
fect without  damage.     When  the  skins  are  thus  dyed, 
tinged,  or  spotted,  of  all  colours  and  forms,  they  are  to 
be  well  washed,  and  hung  up  to  dry.     When  the  skins 
are  dry,  they  are  dressed  by  well  beating  on  the  wool 
side  to  hollow  and  raise  it ;  after  which  the  skin  is  to  be 
fixed  on  the  edge  of  a  board,  of  a  proper  size,  and  the 
wool  combed  throughout  with  a  large  coarse  comb,  and 
smoothed  with  a  pair  of  hand-cards,  and  the  edges  neatly 
cut.     Those  skins  which  are  intended  to  be  joined  or 
tmited  must  be  carefully  matcjred  as  to  colour,  length, 
and  thickness,  of,  waol,  and  placed  on  a  table  with  the 
leather  side  upwards,  the  edges  of  the  skins  brought  to- 
gether, and  sewed  with  strong  waxed  thread,  a  little  be- 
low the  edge,  which  is  then  to  be  turned  over,  and  rubbed 
(S^own  close.     This  method  answers  two  purposes ;  the 
seam  is  concealed,  and  the  stitches  arc  prevented  from 
wearing.     The  last-mentioned  effect  may  be  produced  in 
Various  other  .ways,  .such  as  by  leather  pasted  and  sewed 
**  -►  >..  ^  .in 
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in  stripes  over  the  seams,  but  I  have  found  the  above  to 
be  the  most  simple,  and  to  answer  the  purpose  best.  After 
the  said  skins  have  been  prepared  by  the  use  of  oak  or 
other  barks,  shumach,  minerals,  or  other  fit  substance,  or 
tawed  with  alium,- salt,  or  other  materials,  or  treated  in 
any  of  the  customary  methods  used  or  known  for  the  pur- 
pose  of  fixing  the  wool  or  hair  upon  the  same,  and  pre« 
venting  them  from  putrefying  or  decaying,  and  after 
the  same  have  been  coloured,  dressed,  and  joined,  as 
aforesaid,  I  manufacture  the  following  articles  as  the  pro«- 
ducts  of  this  my  said  invention. 

l^irst,  I  simply  join  or  unite  the  skins  of  the  dimensions 
required  for  common  .  carriage-rugs,    hearth-rugs,  mats 
for  doors,    bed-sides,   mattrasses,    coachmen's -aprons, 
water-proof  mats    for  covering  trunks,    &c.    hammer** 
cloths,  and  a  variety  of  other  articles,  either  of  the  plain, 
natural  colour,  or  of  any  fancy  colour,  &c. 
.  Secondly,  I  make  rugs,  and  other  pieces,  with  pockets 
or  muds  for  the  feet,  by  folding  or  turning  the  wool  side** 
of  the  skin  in  the  form  of  a  pocket  or  basket,  securing  it 
bj  means  of  buckles  and  straps,  and  facing  the  folded 
part  with  prepared  leather,  or  par^  of  the  same  ^kin,  &c« 
This  article  may  be  used  at  pleasure,  either  folded  oc 
open. 

Thirdly,  I  make  rugs  or  carpets  for  carriages,  joinea 
with  two  or  more  skins,  to  the  size  intended,  with  the 
pockets  or  baskets  for  feet,  and  lined  on  the  leather  side 
with  prepared  leather,  stitched  or  quilted  down,  secured 
with  buckles  and  straps,  and  intended  to  be  used  for  a* 
sununer  mat  as  well  as  for  winter,  by  turning  the  }eatl|er 
side  upwards  in  warm  weather,  and  the  wool  side,  with 
the  pockets  buckled  up,  in  cold. 

Fourthly,  I  make  rugs  or  carpets  for  doors,  carriages^ 
and  hearths;  of  a  single  skin^  plain  or  coloured, 

Uu  2  Fifthly, 
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Fifthly,  I  substitute  my  said  pieces  for  door  mats,  to 
fit  the  door  cases,  by  joining  and  cutting  to  fit  and 
lengthen  the  corners. 

Sixthly,  I  construct  feet-baskets,  or  receptacles,  by 
feeding  a  skin  to  fit  the  feet,  sepuring  it  by  buckles  and 
str^pSf  wliich  may  be  looseneti  at  pleasure,  and  the  piece 
used  as  a  mat,  wrapper,  cushion,  qt  for  any  purpose  re? 
quiring  warmth  or  protectipn. 

Seventhly,  I  apply  my  invention  for  urn-rugs,  tahler 
mats,  &c.  cut  to  the  desired  f(»:m,  and  covered  <m  th« 
leather  side  with  prepared  leather,  pasted  down. 

Eighthly,  I  use  the  same  for  boots  and  shoes,  or  other 
warm  coverings  for  the  feet,  made  open  in  the  front,  as 
far  as  the  joints  of  the  toes,  to  be  fastened  with  strings, 
buttons,  orluced,  &c,  to  intlose  thejfoot  and  »hoe, 

Ninthly,  I  make  mufis  with  sheep  skins,  md  line  the 
l^ame  with  lamb  skins. 

Tentbly,  I  make  three  sorts  of  shoe-<socks,  or  soles^ 
f5r  the  feet.  First,  of  sheep's  skin,  stif&oed  oil  the  lea- 
ther side  with  glue,  paste,  &c.  the  wool  ^nd  les^thear  be-* 
ing  €Ut  to  fit  the  shoe,  Second,  of  sheep  $kin,  stifiene4 
and  shaped  as  abovie,  with  prepared  leather,  paper,  paste* 
board,  with  a  piepe  of  pfiinted  canvas,  thin  wood,  &c« 
to  render  them  water-proof  between  the  two  leathers, 
or  any  odier  substance,  pasted  or  glued,  or  sew^  qn  the 
leather  side.  Third,  of  fine  laqfib-skin  stiflfeiied,  the  ^dge^ 
cut  Qr  imcqt,  prepared  with  leather,  or  other  $trengthen«f 
ing  materials,  as  the  second  article,  on  the  back|  ftn4 
lltitched  for  security  at  the  edges,  &c, 

in  wit'n^s  If h^r^of,  S;c, 
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Specification  of  the  Patent  granted  to  John  Scott  m4 
James  Clarkson,  of  Lower-streetj  Islington^  in  the. 
County  of  Middlesex  y  Brick-makers  ^  William  Tatham, 
ofStapk^s  Inn  Byildings,  Hdbomy  in  the  said  County  of 
Middlesex^  Esquire j  and  Samuel  Mellish,  of  Hoiborn^ 
^durtj  Grays  Inn,  in  the  said  County  of  Middlesex^ 
Gentleman ;  for  certain  Articles y  denominated  Tatham's 
Clui!nps,  for  the  Purpose  of  constrmting  JVaier  Pipes^ 
S^erSy  TurmelSy  Wellsy  Conduits,  Reservoirsy  or  ot/ier 
circular  Walls y  Shells,  or  Buildings,  by  various  Modi^ 
fications  of  the  saM  Invention,  by  Means  of  divers  Me-^ 
thods  of  Shoidderings,  Securings,  and  Combinations  of 
Earth,  Stofie,  Plaster,  Cements,  Compositiony  Kilnr' 
■buiTtt  Materials,  He.  keyed  together  hy  Means  of  Wedges^ 
JointSy  Clumps,  or  other  FasteningSy  so  that  all  the 
Pieces  may  be  combined  together  tnfoi^ng  one  strong 
and  secure  Utensil,  apparatus,  or  Contrivance,  for  con^ 
ftrucirng  circular  Walls ,  Columns^  Hollers,  and  for  at^ 
taining  hydraidic  Covimuntcations,  or  resisting  the  Ap^ 
plication  of  any  reasonable  Force  with  Effect. 

Pate4  De$:ember  2|,  1802. 

J  O  all  t9  whom  these  presents  shall  come,  &g. 
Now  KNOW  YE,  that  in  icpmpliance  with  the  said  proviso, 
ip^e  the  sai4  John  Scott  ^nd  James  Clarkson,  Wiiliaia. 
Tathan^,  and  Satnuei  Mellish,  do  hereby  declare  thatt 
the  invention  clftimed  and  set  forth  hy  us  does  and  do 
ponsist  in  so  shaping,  forming,  moulding,  modelling, 
bewing,  or  cutting,  the  materii'^l  intending  to  be  formed 
into  Tatbam's  clumps,  to  be  used  in  constructing  the 
Imilding,  utensil,  or  apparatus  designed,  that  the  sides 
or  edges  thereoli  whi^Q  ms^  w4  oompleted,  shaU  joia 
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and  fit  to  each  other  on  an  exact  radias  of  a  circle,  ter- 
minating at  its  centre  ;  so  that  when  all  the  said  parts  are 
put  together  with  or  without  mortar  or  cement,  the  said 
several  clumps  will  form  a  direct  circle,  bearing  pressure 
inwards  on  the  principle  of  an  arch  ;  and  that  when  the 
several  layers,  courses,  or  distinct  cu'cles  thereof  shall 
be  fitted  and  adjusted  in  their  proper  places,  such  will 
form  what  is  termed  a  broken  joint  in  the  wall  or  shell,  so 
that  the  same  will  alternately  clamp  or  join  the  courses 
next  odj^tcent  to  tbem  together,  to  prevent  their  removal 
sideways.  And  farther,  that  being  fitted  to  each  other 
on  thei^  flat  sides,  alternate  male  and  female  (see 
drawing  annexed),  by  means  of  the  shoulderings  or 
wedgcwise-securings,  and  abutments,  which  Mill  be  bet- 
ter and  more  clearly  understood  by  a  view  of  the  draw- 
ings annexed  to  these  presents,  and  to  which  we  here- 
after  particularly  refer;  the  same  will  bear  and  resist 
a  pressure  outwards  from  an}^  application  of  a  reasonable 
force*  And  we  do  farther  declare,  that  such  an4  the 
foregoing  is  the  principle  or  principles  on  which  we  claim 
and  assert  oqr  patent-right  to  the  same,  admitting  of  va- 
rious and  easy  modifications  for  the  joining  and  connect- 
ing of  branches,  terminations,  abutments,  shoulderings, 
fastenings,  girders^  returns,  or  other  modifications  of  the 
work,  where  it  may  be  necessary  to  teiminate  or  break 
the  circle  or  segment  thereof,  or  in  any  way  to  secure 
the  same,  by  means  of  key-clumps,  blank -sides,  iron 
flancbes,  bolts,  nuts,  screws,  or  other  securings.  And 
farther  we  declare,  that  we  have  agreed  to  make  known 
the  same  by  the  name  or  technical  term  of  ^*  Tatham's 
Clumps,"  in  honour  and  respect  to  the  said  William  Ta- 
tbam,  the  principal  inventor  thereof.  And  moreover  we 
do  declare,  that  we  hold  and  consider  the  same  peculiarly 
superior  for  the  formation  of  the  following  articles  o& 

buildings^ 
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buildings,  (with  or  without  fastenings  or  cements,  ac- 
cording to  the  nature  of  the  case^,)  if  used  and  applied 
according  to  the  principles  exemplified  by  the  draw- 
ings annexed,  viz*  water-pipes,  sewers,  tunnels,  wells, 
conduits,  cess-pools,  culverts,  cyhnders  for  bridge-work, 
(thereby  strengthening  the  structure,  and  relieving  the 
water-wky,)  columns,  pillars,  colonnades,  (either  hoi-* 
low  or  solid  work,)  steam-engine  pits,  capstan  wells, 
arches,  particularly  reversed  arches  for  the  floors  of 
pound-locks,  water-ways,  Sc6.  in  soft  grounds;  circular 
windows,  or  other  apertures  in  warehouses,  or  other  walls 
requiring  strength,  light,  air,  and  security,  conical  or 
oval  buildings,  such  as  glass-houses,  tile  or  lime  kilns, 
ice-hou^s,  &c.  (where  such  will  bear  the  expense  of  se- 
parate moulds,)  staircases,  (hereby  capable  of  being 
formed  into  one  detached  piece  of  masonry  entire,  and 
secure  from  conflagration,)  towers,  turrets,  summer- 
houses^  and  all  other  circular  shells  and  buildings.  And 
farther  we  declare,  that  it  is  practicable,  and  our  inten- 
tention,  to  form  and  make  the  said  clumps  out  of,  or 
from  any  or  all  of  the  following  materials,  viz.  earth, 
stone,  clay,  plaster,  cements,  composition,  kiln-burnt 
materials,  masoary ,  and  of  all  other  materials  applicable 
to  the  construction  of  the  aforesaid  several  buildings  ex- 
emplified in  the  drawing  hereof,  or  other  circulai:  build- 
ings. And,  lastly,  we  declare,  that  the  said  drawings 
are  specifications  of  our  principles,  as  applied  to  the 
cases  exemplified,  and  as  applicable  to  each  and  every 
case  respectively,  according  to  its  particular  modification. 
In  witness  whereof^  &c. 
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Explanation  of  the  Dbawings. 

^S'  t }  iTy  is  a  single  clamp,  having  its  male  point  fif^ 
wards  on  the  side  in  view,    b,  ditto,  with  the  female  point  ' 
inwards,  on  the  reverse  of  the  same  clump. 

Fig.  2,  a,  ditto,  with  the  male  point  outwards.  5,  ditto^ 
with  the  female  point  outwards.     N.  B.  Each  of  these  . 

figures,  1  and  2,  represent  a  separate  kind  of  clump, 
which  being  laid,  one  kind  at  a  time,  in  a  circular  fonn^ 
with  the  same  sides  uppermost,  will  make  one  course : 
see  Fig.  5,  for  an  example  of  one  course  of  clumps, 
Ffg.  1 ,  a.  Then  add  one  course  of  Fig*  2,  fitted  in  male 
«nd  female  (or  joggled),  and  so  on,  alternate  circles^ 
Fig.  I  and  Fig.  2,  to  the  end  of  the  length  designed ; 
terminating  the  same  with  a  cast-iron  plate,  flanch  piecci 
or  key  clump,  with  two  male  sides,  so  as  to  admit  of 
taking  down  for  repairs,  &c.  This  method  will  form  a 
broken  joint,  such  as  the  one  exhibited  in  perspective 
view.  Fig.  9. 

Fig.  3,  is  an  elongated  clump,  for  forming  solid  co- 
lums,  colonnades,  faj  having  its  male  point  inwards,  and 
(bj  having  its  female  point  inwards* 

Fig.  4,  a  clump  elongated,  as  in  Fig.  3.  ^,  shewj 
the  view,  with  the  male  point  outwards,  i,  the  re- 
verse of  the  same  clump,  'with  the  female  point  out- 
wards. N.  B.  These  kind  of  clumps  are  an  elongation 
of  the  clumps  described  in  Figs.  1  and  2,  and  are  to  be  laid 
into  each  other  in  the  same  manner,  to  form  a  column 
of  solid  work,  as  represented  in  Fig.  8,  which  shews  the 
method  of  laying  the  elongated  clump  «,  Fig.  4.  If  it 
be  intended  to  construct  a'  circular  staircase,  with  the 
dome,  light,  &c.  on  this  principle,  one  or  more  clumps 
in  each  course  of  work  (be  the;,  same  of*  brick,  earth, 
stone,  or  other  material,   according  to  the  design  and 

extent) 
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t)xtent)  must  be  of  the  elongated  Idnd^  to  form  th^ 
step  of  the  stairs  ^  all  the  rest  being  short  clumps,  to  ad^ 
mil  light  and  access  tbroragh  the  apertttre;)  of  a  spiral 
accent. 

Fig.  5f  shews  the  position  of  the  ckimps  a,  Fig.  1,  ao- 
cording  to  the  mode  of  laying  them,  with  the  male  point 
Inwards,  as  represented  ih  the  Tiew»  A,  i^ews  the  re» 
verse  Df  the  same  clump,  with  the  fcsliale  -point  inward. 
The  bottom  circle. in  this  and  the  next  figure  shew- 
merely  the  position  whieh  a  continuation  of  the  clamps 
would  take. 

Fig.  6,  shews  three  blank  sides  uppori|[iost:  these  are 
merely  for  laying  the  first  course  on  the  ground,  or  (in 
some  instances)  for  saving  the 'expense  of  a  cast-iron 
rim  next  the  iianch  of  a  branch  piece.  Their  reverse 
mast  be  always  indented  (or  joggled)  to  fit  the  next 
course  of  clumps.  If  it  be  required  to  form  a  flui^  edge 
(such  as  the  cheek  of  a  window  or  door),  it  can  be  done 
by  cutting  down  the  dumps  into  l^lf  clumps^  as  repre^ 
sented  by  the  dotted  lines  X,  Xy  Fig.  9.  Reveals,  rab-> 
bets,  grooves^  &e;  and  returns  of  corners,  elUptics,  &€• 
may  secure  any  variation  by  me^ns  6f  suitable  cast-iron 
clamps,  modilied  according  to  the  particular  contin* 
gency.     • 

Fig.  7y  sbews  the  plan  of  a  wdll  or  pipe,  &c.  the  snt* 
fa^ee  of  the  circle  in  yiefw  being  put  together  with  clamps^ 
Fig.  2,  the  male  side  fa  J  pointing  outwards. 

Fig.  S,  shews  the  plan  of  a  solid  column,  fo^co^  of 
elongated  clumps  of  the  kind  faj  Fig.  4,  the  male  pottals 
outwards  being  in  view.  As  this  same  modification  con« 
tracts  t!he  circle  to  a  smaller  column,  in  that  case  fewer 
pieces  will  be  required. 

Fig.  9,  is  a  perspective  view,  shewing  a  segment  of 
the  work  (part  of  a  circle),  formed  out  of  six  clumps. 
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Jaid  in  tlieir  order  from  Figs.  1  and  2,  the  bottom  course 
Iiaving  a  blank  side,  as  described  in  Fig.  6. 

Fig.  10,  part  of  a  clump  mainpipe,  shewing  the  me* 
thod  of  flanching  in  a  cast-iron  branch  piece,  in  order 
to  join  the  same  to  a  branch-main.  This  can  be  per- 
formed  witli  the  heJp  of  an  iron  rim  (j°Sg'®^)>  as.-repre- 
sen  ted  in  Fig.  11,  or  it  can  be  fitted  to  blank  sides  next 
the  flancb,  and  the  opposite  end  of  the  bolt  can  bt 
counter*sank  into  perforated  clumps. 

Fig.  11,  a  cast-iron  rim,  indented  (or  joggled),  to  fit 
a  course  of  clumps,  as  represented  on  the  surface  in  view, 
fin  order  to  admit  the  flancb  to  slip  in  and  out  as  re* 
.quired  in  its  smooth  surface. 

Fig.  12,  a  plain  casuiron  flancb,  for  joining  a  clump- 
main  in  suitable  lengths,  to  be  occasionally  taken  down. 
They  may  also  be  laid  in  lengths,  by  means  of  a  hej 
clump,  having  two  male  sides,  to  have  the  joint  banded 
with  an  iron  hoop. 

N.  B.  Rollers  for  gardens,  or  for  agricultural  purposes, 
&c.  are  to  be  made  in  the  manner  of  the  solid  work, 
Fig.  8,  fixing  an  iron  gudgeon  in  the  centre  of  the  work, 
and  flanching  a  cast-iron  rim  .on  each  end. 

N.  B.    In  fitting  the  flancb   of  the  joint  or.  branch 

pipe,  the  end  of  the  bolt-iron  must  be  cut  ofl',  even  with 

-the  inner  flanch  plate  or  blank-sided  clump,  aiid  a  fe- 

,male  screw  must  be  made  in  that  end  of  the  bolt,  to  re* 

ceive  one  :end  of  a  prominent  point,  the  flanching-nut 

being  screwed  on  the  other.     ]3y  this  meaiis  the  smooth 

.  mirfaces  of  the  flanch  plates  wuU  admit  tl^e  joints  to  be 

idipt  in  or  out  of  their  biith  at  option,  as  in  Fig.  13. 
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Specificaiion  of  the  Patent  granted  to  John  Vancouveii^ 

•  of  Tachbreok'House^  in  the  County  of  Warwick ^  Esquire;. 

for  an  Earth  of  peculiar  Properties y  which  y  by  certain. 

new  Processes  of  Manifacturey  is  capable  of  being  ren^ 

dered  a  Substitute  for  Soap,  , 

Dated  July  23,  1802. 

O  all  to  whom  these  presents  shall  come,  &q» 
Now  KNOW  YE^  that  in  compliance  with  the  said  provisoy 
I  the  said  John  Vancouver  do  hereby  declare,  that  tha 
nature  of  my  said  invention,  and  the  manner  in  which 
the  same  is  to  be  performed,  are  herein  after  particularly 
described  and  ascertained  as  follows ;  that  is  to  !say :  in 
the  first  place,  I  do  proceed,  to  describe  the  circumstances 
.  relating  to  the  said  earth  of  peculiar  properties,  by  means' 
of  which  the  said  earth  may  hereafter  be  distinguished 
and  known.  And  in  the  next  place,  I  proceed  to  de^ 
scribe  the  manufacturing  processes  by  which  the  general 
properties,  particularly  the  firmness  and  cohesipn  of  th^ 
jsaid  earth,  are  improved,  so  as  to  render  the  same  a 
valuable  substitute  for  soap,  in  the  various  uses  of  the 
arts  and  of  domestic  life.  The  said  earth  is  found  in  the 
parish  of  Tachbrook,  near  Warwick,  on  an  estate  be^ 
longing  to  the  Right  Honourable  the  JEarl  of  Warwick^ 
at  the  depth  of  from  four  to  ten  feet  below  the  iiurface 
of  the  earth.  It  is  not  distinguished  by  any  particular 
name,  and  is  disposed  or  situated  in  the  ground  in  three 
different  strata  or  layers.  The  first  or  uppermost  layer 
is  of  a  greenish,  or  greyish  colour  ;  and  the  second  layer 
^is  of  a  beautiful  lilac,  or  light  purple  colour ;  and  the 
third,  or  undermost,  is  generally  white,  although  some^ 
times  the  white  i§  found  intermixed,  with  the  purple. 
The  stratum  upon  which  the  said  earth  lies,  isanindu^ 
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rated  red  marl,  and  it  is  superinduced  by  a  bed  of  graveU 
Ttie  thickness  of  the  entire  stratum  of  the  said  earth  isi 
from  four  inches  to  one  foot ;  ^nd  its  general  position  i& 
very  even,  regular,  and  level.  When  first  taken  out  of 
the  earth  its  colours  are  very  fine,  particularly  the  lilac^ 
which  on  exposure  to  the  sun*s  rays,  or  to  the  influence 
of  frost,  soon  becomes  white.  It  has  considerablo 
weight,  part  of  which  it  loses  by  drying,  but  in  tho; 
manufacturing  state  its  weight  is  very  nearly  that  of  the 
crude  earth.  Very  Kttle  symmetry  appears  in  its  form 
or  fracture.  Its  texture  is  very  fine,  with  scarcely  any 
exhibition  of  sandy  or  silicious  matter,  when  pressed  be- 
tween the  teeth.  The  chemical  examination  to  which  it 
has  hitherto  been  subjected,  has  shewn  that  it  contains 
clay,  siliceous  sand,  and  the  oxide  of  iron;  but  a  more 
studied  examination  would  no  doubt  shew  the  exists 
ence  of  certain  peculiarities  in  its  component  parts,  or 
in  the  order  of  their  combination,  or  the  minuteness  of 
its  integrant  parts,  from  which  the  detergent  property 
of  this  earth  might  be  found  to  arise.  The  processes  for 
)hanufacturing  the  said  earth  are  performed  as  follow. 
After  digging  it  out  of  the  vein,  it  is  dried  by  means  of 
stoves,  or  otlierwise ;  then  pulverized  atid  sifted  through 
fine  sieves,  or  such  other  apparatus  as  is  commonly  used 
for  sifting  meal  or  other  powders,  A  size  is  then  pre-, 
pared  (in  preference)  from  the  white  sbreds  of  leather, 
Md  the  dry  sifted  earth  is  beaten  up  or  pounded  or 
kneaded  together  with  the  said  siee,  either  by  band  or 
by  rammers,  rollers,  or  such  other  machines  or  appara- 
tus as  are  commonly  used  for  the  like  purposes;  after 
which  operation  it  is  formed  into  convenient  parcels  or 
eakes  resembling  those  of  soap,  and  of  suchsi^es,  figures, 
and  dimensions,  as  are  best  adapted  to  the  purposes  of 
its  intended  application.    The  use  of  the  siise  is  to  keep 
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the  parts  of  the  earth  together,  and  to  moderate  the  eflfecfc 
%£  its  absorbeot  quality,  which  is  so  extreme,  as  to  cauas 
it  to  become  puiirerulent  like  quick  lime  when  water  is 
udded  to  the  dried  earth ;  and  accoitlinglj  I  do  not  con* 
fine  myself  in  the  said  manufacturing  processes  to  the  use 
of  size  made  of  leather,  hut  I  do  apply  other  animal  and 
Vegetable  mucilages  to  the  same  purpose,  giving  the 
preference  to  aich,  as  by  their  cheapness  and  adhe^ve 
quality  are  best  adapted  to  the  purposes  of  the  mauu&c-' 
ture :  and  I  consider  the  present  instruction  with  regard 
to  the  use  of  one  of  the  said  mucilages  as  sufficient  to 
enable  any  person  to  execute  any  processes  in  tliat  re-, 
f^pect.  Lastly,  I  do  observe  that  the  leading  and  most 
distinctive  property  of  the  said  earth,  is  that  of  cleansing 
wool  in  a  manner  much  superior  to  soap;  because,  it 
makes  it  equally  white  and  clean,  without  robbing  it  of 
what  manuj&K^turers  call  its  nature,  as  soap  does«  To  &l^ 
plain  these  effects  I  must  state  the  well-known  fact,  that 
when  wool  is  washed  with  coarse  soap,  it  undergoes  some 
change,  either  in  the  polish  of  its  surface,  or  in  the  elas* 
ticity  of  it9  fibres,  or  in  some  other  respects,  which  caus^ 
it  to  feel  less  full  in  the  hand,  so  that  it  ytiM  not  rise  and 
spring  up  after  pressiu'e  in  the  same  manner  as  it  did  be^ 
fore  such  washing.  Whereas,  on  the  contrary,  wool, 
when  treated  with  the  washing  earth,  becomes  equally 
white  and  clean,  at  th^  same  time  that  it  remains  ia 
possession  of  aU  its  original  fulness  and  elasticity,  whicji 
j^e  of  great  consequence  and  value  in  the  manufacture  of 
(bis  ia^}lortant  article  of  national  produce* 
la  witoeaB  whereof ,  &c« 
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Jteseriptimi  cf  an  Instrument  far  breaking  vp  Logs  of 
-    Weod  for  the  Purposes  of  Fuety  hy  blasting  them  tcitA 

Gunpowder.    By  Mr,  Richard  Knight,  Ironmonger, 

Foster  Lane,  Cheapside. 

With  a  Plate. 

from  the  TRANSAcrroNs  of  the  Society  for  the  Eacov^ 
ragement  of  Arts,  Manufactures,  and  Commerce.  ; 

The  Silver  Medal  was  presented  to  Mr.  Knight  for  thv^ 

Invention, 

X  HAVE  frequently  observed  the  great  difficulty,  l^ 
hour,  and  loss  of  time,  experienced  in  breatking  up  logi 
of  wood,  particularly  for  the  purpose  of  fuel;  such  as 
the  stumps  and  roots  of  large  trees,  which  remain  after 
the  felling  of  timber,  many  of  which,  espesria^  such  as 
consist  of  the  harder  and  more  knotty  kind,  as  oaks^ 
ebns,  yews,  &c.  are  frequently  left  to  rot  in  the  ground^ 
in  order  to  avoid  the  necessary  expense  of  breaking  them 
to  pieces  in  the  common  way,  which  is  generally  effected 
by  the  axe,  and  driving  a  succession  of  iron  wedges  witfet 
a  sledge  hammer  ;  a  laborious  and  tedious  process.  Som#^ 
times  gunpowder  is  used,  by  setting  a  blast  in  a  similar 
way  to  that  iu  mines  or  stone-quarries.  This  method^^ 
though  less  laborious  than  the  former,  is  tedious,  is  at- 
tended with  several  diflficulties,  and  requires  considerable* 
experience  and  dexterity,  or  the  plug  will  be  more  fre* 
quently  blown  out  than  the  block  rent  by  the  explodonw 
With  a  view,  therefore,  to  obviate  these  difficulties,*]  I 
buve  ctmstructed-  an  instrument.  The  simplk^ty  of  ita 
construction  and  application  is  such  as  almost  to  ]^eclu8e^ 
m  id^a  of  its  originality  \  but  as  it  has  hitherto  apj^are^ 
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entirely  new  to  all  my  acquaintance,  and  as  I  do  not 
knoi^  that  any  thing  of  the  kind  has  ever  before  been  pre- 
sented to  the  public,  I  am  induced  to  think  it  may  not 
be  miacceptable. 

Description  of  the  Instrument, 
See  Plate  XIV. 

The  instrument  consists  simply  of  a  screw  A,  Fio-,  1, 
with"a  small  hole  drilled  through  its  centre.  The  head  of 
the  screw  is  formed  into  two  strong  horns,  for  the  more 
ready  admission  of  the  lever  by  which  it  is  to  be. turned. 
B,  represents  a  wire,  for  the  purpose  of  occasionally 
clearing  the  touch-hole  previous  to  the  introduction  of 
the  quick-match. 

Fig.  2,  an  auger  proper  to  bore  holes,  to  receive  the 
charge  of  the  screw. 

Fig.  3,  a  gauge,  to  make  an  entrance  for  the  auger. 

Fig,  4,  a  lever ^tj?  wind  the  screw  into  the  wood,  with 
a  leather  thong  C  attached  to  it,  in  order  to  fasten  it  oc- 
casionally to  the  screw,  to  prevent  its  being  lost,  a  cir- 
cumstance which  does  not  often  occur;  for  in  all  my 
experiments,  when  the  wood  has  been  tolerably  sound, 
I  have  always  found  the  screw  left  fixed  in  one  side  of  the 
divided  mass. 

A  roll  of  twine  is  to  be  steeped  in  a  solution  i£j»itre) 
for  the  purpose  of  a  quick-match,  or  train,  to  discharge 
the  powder,  by  thrusting  a  piece  tliereof  down  the  touch- 
hole  after  taking  out  the  wire  B. 

When  a  block  of  wood  is  to  be  broken,  a  hole  is  to  ht 
bored  with  an  auger,  of  a  proper  depth,  andg^harge  of 
gunpowder  introduced.  The  screw  is  to  be  turned  into 
the  hole  till  it  nearly  touches  the  powder  ;  a  quifik-match 
i«  then  to  be  put  down  the  touch-hole  till  it  reaches  the 

charge* 
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cbiirge* '  Th^  piece  of  quick^match'is  dboot  eigbtbol 
iacbes  m  length^  Irbich  ^iffotds  the  operator  an  oppor*^ 
tuuity  of  retiring,  after  lighting  it^  to  a  place  of  safety » 

The  first  that  was  made  was  for  J.  lioyd.  Esq-  of 
St.  Asaph,  the  late  member  for  Flint,  who,  having  a 
great  qaantity  of  timber  on  his  estate,  considei's  it  a&  a 
great  acquisition  ;  and  at  Overton  Hall,  last  summer, 
!tpoke  so  favourably  of  it,  in  my  presence,  to  Sir  Joseph 
Banks,  that  he  immediately  sent  for  his  smith,  and  re^ 
qo^&ted  I  would  give  him  the  necessary  instructions  for 
making  one;  but  as  I  left  that  part  of  Derbyshire  soon 
after,  I  ha4  not  an  opportunity  of  seeing  it  finished. 
Since  my  return  home  I  have  had  several  made,  better 
finislied,  and  with  sharper  threads,  than  smiths  in  general 
bave  an  opportunity  of  giving  them* 


Letter  from  Mr.  Lloyd. 
Dfjar  Sir, 

After  you  left  us  last  autumn,  at  Sir  Joseph  Banks^s^ 
his  smith,  who  is  a  remarkably  good  workman,  bestowed 
iQuck  needk:ss  time  and  trouble  in  making  a  Masting^ 
screw ;  for  he  finished  it  in  the  highest  style  of  poli^, 
ftndj  I  think,  made  the  thread  of  the  worm  too  fine,  or 
at  least  finer  than  was  needful.  However,  it  answered 
mosAHHnpletely,  and  very  much  to  Sir  Joseph^s  satire* 
tion,  who  lamented  he  had  not  seen  such  a  contrivance 
many  years  ago,  when' a  relation  of  his  used  to  amuse 
himself  with  splitting  the  roots  of  trees,  &c.  in  the  common 
%my.  I  have  used  the  btastiiig-'ScresSy  for  so  I  shall  call  it, 
all*  tlie  l2^  and  preceding  winter  with  the  greatest  sue- 
ci^^,  and  have  gained  many  loads  of  furf,  which  otherwise 
wonld  h*re  been  suffered  to  rot,  as  the  expense  and  la- 
bour in  clearing  the  roots  in  the  ordinary  way  renders  the 

fuel 
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fuel  so  procured  too  expensive ;  and  since  I  have  Bad  tte 
screw,  1  have  observed  some  hundreds  of  roots  in  a 
rotting  state  in  other  places,  from  the  want  of  knowing 
that  there  was  such  a  contrivance  as  the  screw. 

When  I  wa^  at  Overton,  some  pieces  of  very  tough, 
knotty,  close-grained  oak  were  picked  from  the  timber- 

*fteap,  for  the  use  of  the  Gi*egory  lead-mine,  by  Sir  Jo- 
seph Banks^s  direction,  and  the  screw  severed  some  pieces 

-four  or  five  feet  in  length,  and  nine  or  ten  in.  diameter, 
throwing  them  some  feet  asunder,  to  the  surprise  of  the 
miners,  who  were  assembled  on  the  mine-bank.  Sir  Jo- 
seph took  the  screw  with  him  to  Revesby^Abby,  in  Lin- 
cdlnshire,  where  I  understand  he  had  some  large  roots 
that  bad  lain  by  many  years  as  useless ;  and  I  dare  say  he 
win  give  you  a  go<?d  account,  and  bear  testimony  to  the 
utihty  of  the  invention.  We  have  used  it  without  a  sin- 
gle accident; ;  but  my  neighbour,  Lord  Kirkwall,  having 
procured  one  to  be  made  by  that  which  I  had  from  you, 
one  of  l^is  servants,  in  his  lordship's  absence,  I  presume, 
put  too  much  powder  into  the  hole,  and  the  screw  was 
blown  as  high  as  a  one-pair-of-stairs  window,  and  passed 
through  it  into  an  apartment  where  a  person  then  hap- 
pened to  be,  but  without  any  farther  mischief  than  the 
loss  of  a  pane  of  glass.  Any. one  who  uses  the  instrument 
viil  soon  learn  what  depth  of  screw  will  be  isufiieient  to 
split  any  root  in  proportion  to  its  strength,  taking  care 
that  the  screw  hs^  sufficient  hold  to  r<^ist  the  force  of  the 
gunpowder  before  the  root  is  deft.  I  thin]s  muefa  pow^^ 
der  may  be  saved  by  using  a  cotton  matph,  impregnated 
by  a  sohnion  of  saltpetre,  or  any  of  the  combustible  mat* 
ters  generally  made  use  of  in  iire-wprlcs ;  atid  by  the  u^ 
of  the  cotton  the  hole  through  the  screw  itiiiy  be  leBs« 
fnedy  which  will  add  to  the  actioo  of  the  con$ned  pow« 
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4sr;  diough  a  straw  filled  with  powder,  in  the  maimer 
in  which  the  miners  use  it,  answers  very  well.  l^cmM 
any  one  be  timid  in  using  the  screw,  a  chain  or  rope  may 
easily  be  attached  to  the  screw,  and  that  fixed  to  any 
log,  tor  fastened  to  a  stake  driven  in  the  ground..  If 
wood  •  is  rotten,  the  screw  cannot  act.  I  assure  you, 
that  wlien  I  go  abroad  I  constantly  see  great  quantities  of 
roots  in  a  rotten  state,  aboqt  almost  ev^ry  farm-house, 
which  would  not  be  the  case  if  the  utilitjr  of  the  instru- 
ment was  made  public.     I  api»  &c. 

J.  Lloyd. 

JVigfait,  March  26,  1802. 


Method  of  sectmvg  Beams  or  Girders  of  Timber ^  dedeyed 
bif    Time 9   or  ivjured  iQf  the   Diy-ltot. 

Bxj  Mr.  James  Woart,  ofFulham. 

With  Two  Plates. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement of  Arts,  Manufactures,  and  Commerce. 

A  Bounty  of  Ten  Guineas  was  vottd  to  Mr^  Woart 

for  this  Invention. 

VV  HERE  the  ends  of  the  girder  are  decayed  by  time, 
;  or  injured  by  the  dry-rot,  they  are  oftreh  taken  out,  and 
V  new  ones  put  in  their  place,  at  a  giH3at  expense ;  and  if 
.  tl>e  dry  rot  is  in  the  walls,  the  ends  of  the  new  girder  m\\ 

be  in  danger  of  it  again :  such  was  the  case  at  Klthain,  in 
.  Kent,  where  in  one  house  there  were  three  new  girders 
.  to  one  flo6r:io:ti)e  space  of  twenty  years ;  whereas  my 

.  method  will  bo -fi)und  infallibfe.  executed  at  much  less 

* 

.  expense,  and  not  subject  to  the  dry-rot,  because  the  eod 
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of  the  girder  jnay  be  cut  off  clear  from  tbe  Mrall  •,  and  if 
An  air-grate  is  put  oh  the  outside,  so  as  to  admit  air  to  the 
end  of  the  girder,  it  will  remain  safe  from  injury. 
'   A,  (Fig.  5,  Plate  XIV.)  shews  the  end  of  the  decayed 
gh-der,  with  the  braces  applied  upon  it. 

B,  B,  the  templets  or  wall-plates  on  which  tbe  gir4et 
•  rests. 

C  C  C  C,  one  of  the  iron  levers  for  raising  and  support^ 
ing  the  girder  (there  being  a  similar  one  on  the  opposite 
side).  This  lever  is  moveable  on  a  pin  D,  which  comes 
through  a  hole  in  the  lever,  distant  about  two  feet  from 
the  end  of  the  girder.  This  pin  forms  part  Of  a  collar  E, 
bedded  in  the  girder.  The  lever  is  six  feet  long,  three 
inches  wide,  and  three-fourths  of  an  inch  thick,  and  ex- 
tends from  the  wall-plate  along  the  side  of  the  girder. 

The  extremity  of  the  lever  is  moveable  on  another  pin 

-^F,  projecting  through  it  from  an  upright  iron  G,  bedded 

in  the  side  of  the  girder,  and  carrying  a  nut  and  screw, 

which  act  on  a  cross  plate  H,  through  which  the  upright 

iron  passes. 

At  the  othe?  end  of  the  lever,  next  the  templet,  is  an 
^  iron  collar  I,  bedded  in  the  girder,  which  collar  may  be 
raised  or  lowerefd  at  pleasure^  by  means  of  the  nut  and 
screw  K,  forming  part  of  it;  and  by  aid  of  the  cap- 
plate  L^  which  presses  upon  the  lever,  and  also  clasps  it 
to  the  girder  by  its  bend  at  L. 

This  figure  shews  only  one  side^of  the  girder,  and,  as 
has  been  before  observed,  there  being  also  a  similar  lev€r 
on  the  opposite  side  of  the  girder,  their  separate  parts, 
■  method  of  connecting  them,  and  their  mode  of  action, 
are  more  fully  explained  in  Figs.  1,2,  3^  (Plate  XV;) 
where  the  same  letters  are  made  use  of  to  point  out  the 
several  parts.  ... 

.     Yy2  Fig. 
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rig^  I,  (Plate  XV.)  E,  Aew»  the  whole  of  the^lv 
to  be  .bedded  in  the  side  and  bottom  of  the  girder,  aod 
the  pins.Dy  D^  on  which  the  two  levers  are  moveable. 
J.  Fig..  2,  the  cap^plate  H,  thiej  two  upright  irons  G,  Gj 
with  their  nuts  and  screws,  which  act  upon  theextr«ini« 
ties  of  the  two  levers  by  means  of  their  pins  F,  F. 

Fig.  3,  the  collar  I,  on  which  that  end  of  the  girdef 
next  the.  templet  rests,  the  sides  of  which  collar  are 
l^edded  in  the  girder.  C,  C,  are  tbe  claH's  or  bendedt  legs 
.of  the  two  levers  which  go  into  the  tem|Jet»  L,  is  the 
pap-plate.     K,  K,  are  the  nuts  and  screws* 

That  part  which  has  moveable  iron  levers  or  bracrs, 
(Plate  XIV.  Fig.  5,)  represents- the  method  I  have  em- 
pteyed,.at  the  house  of  Heunege  Legg,  Esq.  at  Putney* 
in  Surr^ey,  to  support  the  girders  or  beams  where  their 
ends  or  bearings  were  entirely  destroyed.  Had  the  iron 
fcraces  not  been  put  in  execution,  new  girders  must  have 
.been  inevitably  introduced.  The  bearing  is  not  less  than 
jtwenty-nme  feet.  The  roof  must .  have  been  oonapMely 
.taken  pfT,  owing  to  the  gutter-plate,  being  placed  aei^oaii 
-the  girders,  and  tbe  roof  a  double  one.      ♦ 

Tbe  cieling  of  the  drawing-room,  which  is  immfediateljr 
under  the  girders,  must  ai|p  have  been  destroyed. 

This  cieliog  is  highly  ornamented,  and  supposed  to  be 
in  value  five  hundred  pounds ;  to  which  sum,  if  the  e:?- 
pense  of  taking  off  the  roof,  &c.  be  added^  it  Would  have 
cost  eight  hundred  pouuds  to  have  reinstated  the  work ; 
whereas,  I  believe^  tba^  the  iron  braces  and  warkiaasishi|p 
in  effecting  l:his  business,  on  my  plan,  did  not  amount  to 
twenty -fpoundsf  for  securingibefour  endsof  the.g^rdent, 
the  cieling,  and  tbe  roof. 

At  Mr.  Lcgg's  house,  where,  the  levers  above  men* 
tioned  were  applied,  the  beams  of  the  roof  were  so  de- 
cayed 
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^y«d  that  tb^  roef  was  in  imn^ineut  xlanger,,  the  heaXi- 
ing«  were  eatiroiy  rotten,  ^ikI  the  beams  wei^  sunk 
ihree-fourtbs  of  an  inch,  ^^nd  pc^sing  agau;ist  the  wall 
for  supp^  ;  if  th^re  had  not  bee;^  a  large  cornice  under* 
neath,  supported  by  brackets,  the  whole  roof  must  hav^ 
fallen. 

To  put  theov  ill  order,  I  first  put  shores  or  supports 
^der  each  end  of  the  two  beaniis,  on  which  the  double 
ro^f  lay,  and  tben  forced  the  four  sfbores  at  once,  for  the 
security  of  the  roof,  the  work,  and  the  men.  The  iron 
Jevers  Cw'Cre  then  prepared,  tet  into  tiie  templet,  and 
fixed  on  each  side  of  the  beam,  on  the  pins  D,  prbjectr 
ing  from  the  collar  E,  bedded  in  the  beatn,  about  two 
feet  from  its  end.  When  the  whole  apparatus  was  ready ^^ 
pn  screwing  the  nuts  on  th^  upright  irons  G,.  at  the  ex* 
jtremity  of  the  levers,  the  beam  was  raised  to  its  proper 
bcigbt  with  gr^at  ease,  although  it  was  supposed  thera 
was  above  two  tons  weight  on  each  beam,  on  account  of 
jthe  lead  gutter,  and  gutter>beam  betwixt  the  double  roof, 
and  the  rich  orn^imented  cieling  attached  to  the  joicci, 
which  w^  tK)t  the  least  destroy^  except  where  the  iron 
vollar  £  was  fixed,  which  was  put  up  from  the  under  side 
by  cutting  the  ci^eling  the  width  of  the  collar.  These 
beams  were  so  decayed^  anffso  hollow,  that  the. common 
method  of  bolting  plank  on  each  side  of  the  b^am  Mould 
Dot  have  been  safe;  and  if  it  could  have  been  executed, 
the  new  planks  would  Iwive  been  subject  to  the  dry-rot, 
-^ivi  the  roof  still  in  danger,  which  is  now  prevented,  a6 
tbe  iron  is  not  affected  by  it.  The  beamrcnds  ^^^#re  cuit 
/ci^ar  from  the  walls,  and  the  beams  were  suspended  bjr 
iDjeians  of  the  iron  levers,  whose  feet  rest  on  the  templeite 
of  the  walls.  An  air-grate  was  made,  on  the  outside  qf 
.the  walK  to  admit  a  current  of  fresh  air  to  the  ends  pf  the 
4,iQ;ibers.    The  roof  is  oow  muck  safer  than  when  ori« 

ginaily 


350    Method  of  securing  Beams  or  Girders  of  Timber  j 

ginally  iiiade,  as  tHe  timber  is  secured  from  decay  ;  and, 
oiring  to  the  collar  E,  the  bearings  are  now  two  feet 
shorter  at  each  end  of  the  beam ;  the  bearing  on  each 
beam  being  now,  in  the  whole,  four  feet  shorter  than  in 
its  original  state. 

After  the  beams  were  brought  to  their  proper  height, 
and  the  levers  and  screws  adjusted,  screw-bolts  were  put 
into  the  timber,  through  holes  purposely  left  in  the  lever, 
betwixt  D  and  F,  and  the  whole  work  thus  perfectly  se- 
cured. , ' 

At  the  other  end  of  the  girder  M,  (Plate  XIV.)  is 
^hewn  another  method  of  supporting  timbers,  where  the 
ends  are  decayed. 

The  particular  irons  used  in  this  way  are  shewn  in 
Plate  XV,  Frg.  4.  N,  is  a  collar  for  the  girder ;  O, 
an  iron  frame,  which  rests  on  the  templet ;  P,  P,  two 
nuts,  which  raise  the  collar  N.  RR,  shew  tlie  clawerf 
ends  of  the  two  bars  of  iron  extending  under  the  girder, 
bedded  therein,  and  screwed  to  it  at  their  extremities, 
about  five  feet  distant  from  the  templet. 

fig;  5 ,  is  one  of  the  iron  bars  last  mentioned. 

S,  is  the  claw  or  lap  which  projects  over  the  collar  N. 

T,  is  the  place  wliere  it  is  screwed  into  tlie  girder. 

Figs.  6  and  7,  explain  a  third  method  of  securing  de- 
x;aved  timbers. 

Fig.  6,  gives  a  side-view  of  a  decayed  girder  5  n,  re- 
jyresents  the  templet;  A,  an  ifon  lever,  six  feet  long, 
nearly,  straight,  being  only  cambered  one  inch,  three 
inches  wide,  and  three-quarters  of  an  inch  thick  ;  this  le- 
ver extends  along  the  side  of  the  girder  c,  and  is  secured 
finnly  to  it  by  the  side-irons  dy  d,  rf,  rf,  which  are  two 
inches  wide,  and  full  half  an  inch  thick,  pointed  at  the 
ends.  7'he  higher  ends  of  these  side-irons  are  driven  into 
the  girder,  and  the  lower  points  pass  through  holes  hi  the 
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lever  into  the  lower  poxt  of  the  girder,  and  are  held  close 
to  tlie  girder  by.staf)les  e^e^'e^e',  the  side4ron  next  the 
teaiplet  may  be  fiiied  slanting,  in  order  that  it  may  enter 
sounder  wood.  A  claw^,  which  is  part  of  the  lever,  resid 
on  the  wall^plate  a,  and  is  bedded  in  it ;  an  iron  plate  g^ 
lying  under  the  girder  and  let  into  it,  passes  through 
the  lever,  at  hy  connecting  it  with  a  similar  lever  on  the 
opposite  side,  and  which  assists  in  the  same  way  tostip;- 
port  the  girder  :  /,  is  a  flooring-joist,  to  shew  how  deep 
the  levers  are  inserted  therein. 

Fig.  7,  shews  the  under  part  of  the  same  girder :  h,  i, 
are  the  bottoms  of  the  tW9  levers  above  mentioned,  fixed 
to  the  girder  by  the  side-irons  ^nd  staples  before  de*. 
scribed ;  ky  ky  the  broad  feet  of  the  levers  which  lie  flat 
upon  the  wall-plate ;  f^  f^  the  two  claws  projecting  from 
the  feet,  in  order  to  bed  in  the  wall-plate ;  2*,  f,  i,  2,  are 
joists,  partly  cut  through,  to  admit  the  iron  levers  to  lie 
close  to  th^  girder  ;^,  shews  the  iron  plate  or  collar  on 
which  the  girder  bears  ;  it  is  turned  up  an  inch  and  a  half 
at  each  end,  to  keep  the  levers  close  to  the  sides  of  the 
gifder.  This  collar  should  be  made  out  of  inch-bar  iron, 
with  points  projecting  from  it,  in  the  same  manner  as  the 
collar  at  D  D,  Fig.  1,  to  connect  it  with  the  levers,  by 
passing  through  holes  made  through  them  for  that  pur- 
pose. 

To  fix  the  levers,  put  a  shore  two  feet  six  inches  from 
tlie  wall,  under  the  girder,  to  support  it ;  then  cut  of? 
the  decayed  end,  and  take  out  the  templet,  or  part  of  the 
wall-plate  if  decayed  ;  and  put  in  a  stone  templet  for  the 
irons  to  rest  upon,  with  mortises  in  the  stone  to  admit 
the  claws  of  the  lever :  then  fit  the  collar  underneath  the 
girder,  two  feet  from  the  wall,  to  answer  the  holes  in  the 
lever ;  make  an  incision  in  the  joists  three-fovirths  of  an,  . 
iach  wide,  and  three  inches  deep,  tQ  adi^ut  the  levers; 
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ix  the  lev^era  ^n  eaic^  side  with  the  collar,  si^  ais  td  feref 
up  ^  levers  together ;  di^,  with  sSgfit  shores,  force  up 
tiie  ends  of  both  lerers  together,  and  fix  the  siderironis 
ftrm.    The  girder  wiM  thus  be  perfectly  safe. 

The  cempiet  or  wall-plates  on  which  the  lerers  r*sf, 
are  made  of  Portland  stor>e,  three  feet  kmg,  nine  inches 
wide,  and  five  inches  deep,  with  incistotts  or  mortises 
B&ade  therein  for  the  claws  of  the  lexers. 

Certificates,  confirming  Mr.  Woart's  imprnvements!, 
were  received  from  the  Commissioners  of  the  Nary ;  itom 
Mr.  Joseph  Harris,  smith,  at  Putney  i  and  Mr,  George 
Smith,  surveyor,  at  Putney. 

C^iervatians  OB  the  Sloda^  MugnesiUy  and  Ltme^  contained 
in  the  Water  of  the  Ocean ;  shading  that  they  operate 
advantagetfmfy  there  by  neutralizing  AcidSy  and  among 
others  the  Septic  Acid,  and  that  Sea^Water  may  bera^ 
deredfiifor  washing  Cbthes  without  the  Aid  ofSoap^ 

By  Samu£l  L.  Mitchill,  of  New  Tork. 

f 

From  the  Transactions  of  the  AMEiticitK 
Philosophical  Society. 

,  J\{IaNY  attempts  have  been  made  to  render  the  water 
of  the  ocean  fit  for  the  purposes  of  drinking  and  cookings 
and  some  of  these  have  been  attended  with  flattering 
prospects  of  utility.  By  a  cheap  and  easy  process,  water 
tolerably  fresh  may  be  distilled  from  common  salt-water^ 
so  as  to  help  materially,  in  a  case  of  scarcity  or  want,  on 
board  a  ship  of  good  equipment.  The  names  of  Hales, 
Lind,  amj  Irvine,  are  remembered,  to  (heir  honour,  for 
their  exertions  in  this  work. 
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To  furnish  needy  men  with  the  means  of  eating  .ind 
drinking^  is  certainly  a  noble  discovery.  But  there  is 
another  operation  scarcely  less  necessary  to  the  preserva- 
tion of  health  than  eating  and  drinking,  and  that  is 
washings  as  ^applied  to  the  human  body,  and  more  parti- 
cularly to  the  clothing  which  it  befouls.  In  a  commu- 
nication to  professor  Duncan,  which  has  been  published 
in  the  Edinburgh  Annals  of  Medicine  for  1799,  and  in 
the  third  volume  of  the  New  York  Medical  Repository, 
I  have  endeavoured  to  state  the  facts  in  detail  concerning 
the  matters  secreted  from  the  skin  and  wiped  off  by  the 
clothes,  and  to  shew  how  some  of  these  became  un- 
wholesome, or  infectious  and  pestilential,  as  they  grew 
tiasty.  It  was  there  stated  that  soaps  and  alkalies  would 
render  foul  clothing  clean,  and  both  prevent  and  destroy 
animal  poison  if  it  was  engendering  there.  And  in'  a  let- 
ter I  wrote  to  Timothy  Pickering,  late  secretary  of  state 
to  the  American  government,  in  November,  1799,  I  re- 
commended barilla  or  soda  as  a  substance  by  which  the 
salt-water  of  the  ocean  could  be  so  softened  and  altered 
in  its  qualities  as  to  become  fit  for  washing  the  clotljes  of 
seamen. 

.A  sea-vessel  is  peculiarly  fitted  for  concentring  foul 
and  corrupting  things,  and  for  converting  them  into  pes- 
tilence and  poison.  This  is  one  of  the  most  common 
accidents  in  sailing  to  the  latitudes  where  there  is  heat 
enough  to  promote  corruption,  and  to  exalt  septic  sub* 
stances  into  vapour. 

Oue  of  the  most  disgusting  sights  during  a  voyage  is 
the  personal  nastiness  of  many  of  the  crew.  It  is  pre- 
tended that  much  of  this  is  necessarily  connected  with  the 
service,  that  the  work  is  dirty,  and  especially  that  fresh 
water  cannot  be  spared  from  the  vessel's  stores  to  wash 
the  company's  clothing  ;  tliat  soap  cannot  be  used  with 
Vol.  II. — Second  Series.'  Z  z  ocean- 
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occan-watcr,  that  salt-water  alone  will  not  get  them  clean, 
and  that  therefore  they  are  under  a  necessity  of  h^ing  un- 
comfortably nasty  on  long  voyages,  especially  toward  the 
latter  part  of  them.  Now,  nastiness  of  a  man's  person 
and  garments  is  necessarily  connected  with  a  kimiiar  con- 
dition of  his  bed,  bedding,  hammock,  and  birth,  and 
most  commonly  of  every  thing  he  handles,  or  has  ought 
to  do  with.  If  a  seaman  has  strength  of  constitution  to 
keep  about  and  do  duty,  his  feelings  are  nevertheless 
very  uncomfortable,  he  is  thereby  predisposed  to  disease, 
and  in  danger  every  moment  of  becoming  sick ;  and  if 
this  should  really  happen,  his  chance  of  recovery  is  ex- 
ceedingly lessened  by  the  filth  with  which  every  thing 
that  touches  him  is  impregnated,  end  the  venom  int» 
which  that  filtli  is  incessantly  changing. 

Thus,  the  great  difficulties  with  which  a  seaman  has 
to  struggle  are,  first,  the  unfitness  of  ocean-water  to 
v-ash  with  ;  and,  second,  the  inutility  of  soap  to  aid 
that  fluid  in  cleansing  his  clothes.  If  these  can  be  sur- 
mounted, he  will  have  no  excuse  for  his  uncleanness. 
If  after  this  he  becomes  uncomfortable  or  sickly  from 
that  cause,  it  will  be  owing  to  his  own  laziness  or  neg- 
lifjence. 

Few  subjects  have  been  discussed  with  more  solicitude 
than  the  one.  How  did  the  ocean  acquire  its  saltness  ? 
Whether  that  mass  of  waters  derived  its  briny  quality 
gradually  by  dissolving  strata  of  salt,  or  whether  it  wa£ 
furnished  by  its  Creator  with  a  due  quantity  of  that  ma- 
terial from  the  beginning,  are  questions  not  necessary 
now  to  be  answered.  It  is  sufficient  to  observe,  that  it  is 
kept  sweet,  and  guarded  against  ofFensiveness  and  cor- 
ruption by  the  great  quantity  of  alkaline  matter  it  con- 
tains. The  ocean  may  indeed  be  considered  as  contain- 
ing some  portion  of  every  tbin«  which  water  is  capable 
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of  containing  or  dissolving,  and  its  water  is  therefore 
found  to  furnish  different  results  on  analysis,  when  taken 
up  from  different  depths  and  different  latitudes. 

Yet  various  as  the  composition  of  ocean- water  is,  it/ al- 
ways contains  sodtij  magnesia  and  limey  in  quantity  con- 
siderable  enough  to  be  easily  detected.  Of  these  soda  is 
the  most  abundant.  Magnesia  is  next  in  quantity.  And 
lime^  though  plentiful,  ik  believed  to  exist  in  smaller  pro- 
portion than  either. 

The  alkalitie  matter  so  plentifully  dispersed  through  the 
water  of  the  ocean,  exerts  its  customary  neutralizing 
power  after  the  same  manner  and  according  to  the  same 
laws  which  govern  its  several  kinds  on  the  land  and  in 
other  places. 

The  acids  commonly  present  in.  ocean-water  are  the 
sidphuricj  the  septic  and  the  muriatic.  The  former  of 
these  exists  apparently  in  small  quantity,  and  is  only 
mentioned  because  in  some  experiments  it  has  been  said 
to  have  been  obtained  from  it  in  the  form  of  a  sulphate 
of  lime,  though  according  to  the  law  of  attractions, 
we  might  expect  to  find  in  it  sulphate  of  soda.  The 
vast  amount  of  animal  matter  existing  in  the  sea,  would 
lead  one  a  priori  to  a  persuasion  that  in  certain  cases, 
particularly  along  marshes  and  shores  where  the  stag- 
nating water  was  much  heated,  putrefaction  would  en- 
gender septic  acid,  and  that  this  would  in  some  measure 
mingle  with  the  water  in  its  vicinity,  and  not  fly  away 
wholly  in  vapour.  The  quantity  of  this  acid  is  so  con- 
siderable in  some  goves  and  bays  where  salt  works  have 
been  established,  that  a  quantity  of  it  adheres  to  the  mu- 
riate of  soda,  or  common  salt  and  vitiates  its  quality. 
And  this  happens  in  some  situations  to  so  high  a  degree, 
that  Neumman  (Chemical  Works  by  Lewisj;  p.  392,) 
takes  notice  of  it,  observing  "  that  sea  water  often  con- 
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tains  K  nitrous  matter,  the  acid  spirit  distilled  tkom 

SEA    SALT    PROVING  A  MENSTRUUM    FOR   GOLD,  which  the 

marine  acid  by  itself  never  does,  and  which  nothing  but 
the  nitrous  will  enable  it  to  do.  Though  however  this 
is  frequently  the  case,  it  is  not  always  :  I  have  examined 
marine  salt  whose  acid  had  no  action  upon  gold." — As 
to  the  muriatic  acid,  whether  it  is  as  some  of  the  older 
chemists  suppose  a  modification  of  the  sulphuric  and  the 
nitrous,'  or  as  certain  of  the  moderns  believe,  but  a 
compound  basis  of  sulphuric  and  hydrogerfe,  there  is 
evidence  enough  of  its  existence  in  the  ocean,  in  very 
great  plenty. — On  the  whole,  it  may  be  concluded  that 
sea-water  always  tontaiXxis  muriatic  ^.cidi^  frequenth/  septic 
and  soTiietimes  stdphuric. 

Thejre  are  thus  three  predominating  alkalies  and  as 
many  adds  in  the  ocean ;  and  by  the  intervention  of 
water  they  are  liquefied  and  put  in  a  condition  to  act 
each  upon  the  other.  Consequently  the  soda  in  the  first 
place,  as  the  stronger  alkali,  attaches  and  neutralizes  the 
acids  in  the  order  of  chemical  affinity,  and  forms  sul- 
phate, septate  and  muriate  of  soda.  But  as  the  feJo 
former  are  comparatively  rare  or  scarce,  the  latter  is  the 
predominating  compound.  When  there  is  any  acid  in 
the  water  beyond  the  capacity  of  the  soda  existing  there 
to  neutralize,  that  part  is  attracted  by  the  two  earths, 
and  according  to  the  force  of  their  respective  combina- 
tions, forms  sulphates,  septates  and  muriates  of  lime  apd 
magnesia.  These  salts  with  earthy  bases,  in  which  the 
muriatic  acid  is  by  far  more  abundant  than  the  other  two 
acids,  constitute  the  bittern  and  scratch  or  slack  of  the 
§alt  makers.  These  salited  earths  attract  water  so 
strongly  that  it  is  difficult  or  impossible  to  taake  them 
crystallize  ;  but  wherever  they  are  they  keep  up  a  damp- 
ness and  refuse  to  dry.  * 

When 
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When  chemists  speak  of  sea  salt  they  wish  to  be  un- 
derstood as  meaning  "  the  pure  muriate  of  soda.-'  This 
neutral  compound  however  in  its  fure  state  is  a  great 
rarity.  Perhaps  indeed  there  is  no  such  thing.  Expe- 
rience shews  it  is  always  mingled  with  greater  or  less 
quantities  of  the  ddiqiiesceni  salts  with  earthy  bases.  And 
these  are  so  abundant  in  some  sorts  of  salt  that  they 
render  it  unfit  for  the  preservation  of  animal  provision^. 
Beef  and  even  pork  are  not  guarded  by  salt  so  adultei*- 
ated,  from  becoming  tainted  and  putrid.  That  sea  salt 
of  this  impure  quality  should  be  fit  for  curing  provisions, 
it  ought  to  undergo  a  particular  refining  operation  to  rid 
it  of  its  foreign  admixtures.  For  want  of  such  a  process, 
some  sorts  of  sea  salt,  though  fair  to  the  eye,  do  not 
possess  an  entire  and  undivided  antiseptic  power,  but  so 
far  as  the  muriate  of  soda  in  the  mass  is  alloyed  by  the 
middle  salts  of  magnesian  and  calcarious  composition, 
those  parcels  of  common  salt  so  vitiated  become  unfit  for 
opposing  completely  the  process  of  putrefaction.  And 
so  far  they  make  a  departure  from  the  antiseptic  power 
of  pure  muriate  of  soda,  the  manner  of  whose  action 
I  endeavoured  to  investigate  in  a  Memoir  addressed  to 
professor  Woodliouse,  and  published  in  the  second  volume 
of  .the  New  York  Medical  Repository. 

By  reason  of  these  foreign  and  adventitious  matters, 
it  happened  in  Sir  John  Pringle's  experiments,  that  the 
common  salt  employed  by  hiip,  instead  of  preventing 
the  corruption  of  meat,  when  added  in  small  quantity, 
rather  promoted  its  decay.  (Paper  III.  Exp.  24.)  His 
trials  he  observes  were  made  with  the  white  or  boiled  salt 
kept  here  (in  London  I  suppose  he  means)  for  domestic 
uses.  ( Appendix  to  Observations  on  Diseases  of  the  Army, 
&c.   p.  345,  Note.)      This  kind  of  s^lt  is   known  to 
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aboand  with  the  eartlijf  salts  with  which,  ocean-water  is 
charged. 

Dr.  PercivaPs  experiments  on  sea-salt  have  a  tendency 
to  shew  that  the  septic  quality  ascribed  by  the  worthy 
baronet  to  small  quantities  of  common  salt  is  owing  to 
the  mixture  of  bitter  salt  with  it.  A  quantity  of  this,  he 
observes)  adheres  to  all  the  common  salt  used  for  culinary 
and  dietetic  purposes,  and,  as  far  as  its  influence  goes,  it 
counteracts  the  wholesome  and  preservative  powers  of  the 
dean  and  unmixed  muriate  of  soda,  ( 1  Essays  Medical, 
&c.  p.  344,)  and  that  this  septic  quality  of  the  sea<-salt  de-t 
pended  upon  the  presence  of  some  heterogeneous  sub- 
stance was  the  opinion  of  Pringle  himself.  (Ibid.  p.  347.) 

Such  then  being  the  composition  of  ocean-w^ater,  it  is 
easy  to  explain  wherefore  it  is  not  fit,  bj/  itself ,  for  wash- 
ing garments,  and  making  them  clean.  It  has  a  deficio- 
ency  of  alkaline  salt  in  it ;  and  alkaline  salts  are  well 
J^nown  to  be  the  most  excellent  and  complete  detergents^ 
And  it  is  quite  as  easy  to  assign  a  reason  why  it  will  not 
imswer  to  employ  soap  with  ocean -water*  The  acids 
united  to  the  lime  and  magnesia  being  more  strongly  at* 
tracted  by  the  alkali  of  soap,  quit  their  connexion  with 
those  earths,  which  fall  to  the  bottom,  while  the  lighter 
and  deserted  oil  rises  to  the  top.  The  activity  of  the  al- 
]kali  of  the  soap,  thus  overcome  by  the  neutralizing  acid 
of  th^  water,  can  be  of  little  service,  and  the  disen- 
gaged grease  iinmediately  thereafter  becomes  a  real  im- 
pediment. . 

The  basis  of  all  h^rd  soap  is  soda.  The  alkaline  matter 
of  soft  soap  is  potash.  This  probably  happens  because 
the  former  is  prone  to  ejhresce^  the  latter  to  deliquesce  m 
the  air.  The  reason  of  mingling  oil,'  turpentine  and  tal-^ 
low  with  potash,  is  that  this  sali:  is  too  corrosive  to  be 
^andled  nak^d  or  alone.    By  i^s  causticity  potash  destroys 
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the  skin  and.  flesh  of  the  washer,  and  unless  carefully  em- 
ployed will  destroy  the  goods  too.  But  this  is  not  the 
case  with  soda  ;  which,  in  conjunction  with  carbonic  acid, 
may  be  dissolved  in  water  without  exercising  any  caustic 
effect  upon  the  arm&  and  fingers  of  the  person  who  uses 
it.  By  virtue  of  this  convenient  and  excellent  quality, 
the  carbonate  of  soda  can  not  only  be  used  in  a  lixivial 
form  to  cleanse  goods,  but  may  be  employed  to  alkalize 
or  soften  ocean-water,  and  to  render  it  fit  for  washing 
with. 

It  has  been  ascertained  long  ago  by  Professor  Home,  in 
bis  experiments  on  bleaching,  that  neither  S45a-salt,  nor 
any  other  of  the  perfectly  neutral  salts,  composed  of  an 
acid  and  an  alkali^  give  any  hardness  to  water  ;  that  the 
common  sorts  of  sea- salt  make  Water  hard  by  means  only 
of  the  heterogeneous  salts  they  retain  from  the  bittern; 
and  that  alkalies^  by  precipitating  the  earth  of  salts  with 
an  earthy  basis,  and  by  neutralizing  their  acids,  will 
soften  water. 

Ocean-water,  it  has  been  shewn,  besides  a  perfect  neu- 
tral salt,  contains  a  quantity  of  saline  matter  with  earthy 
bases.  T(f  these  latter,  it  owes  its  hardness^  or  quality  to 
decompound  soap,  But  carbonate  of  soda  decomposes 
these  terrene  salts,  an  forms  with  their  acids  respectively 
perfect  neutral  salts.  The  water  thereupon  becomes  soft^ 
or,  in  other  words,  fit  for  washing  goods, 

I  find  on  experiment,  that  carbonate  of  soda  thrown 
into  ocean-water  immediately  renders  it  turbid,  the  lime 
and  magnesia  instantly  turning  milky  on  their  disengage- 
ment from  their  respective  portions  of  acid.  To  make 
the  water  fit  for  washing,  so  much  soda  must  be  added  as 
not  only  to  effect  a  complete  precipitation  of  these  earths^ 
but  to  render  the  water  sufHciently  lixivial  or  alkalipe.  It 
will  then  exert  its  detergent  and  purifying  powers. 

Having; 
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Having  entertained  doubts  at  first,  whether  the  tiratef 
ought  not  to  be  decanted  off  after  the  lime  and  magnesia 
bad  settled  to  the  bottom,  or  whether  it  would  not  re^ 
qaire  straining  or  fihering  to  render  it  fit  for  use,  I  con- 
vinced ttiyself  by  experiment  that  foul  linen  could  be 
rendered  clean  and  white  by  being  washed  in  alkalized 
ocean  water  which  contained  its  whole  quantity  of  pre- 
cipitated earth  difibsed  through  it.  I  rather  think  the 
small  quantity  of  those  impalpable  and  white  particles 
which  adhere  to  the  linen  worn  upon  the  body  will  be 
advantageous  and  wholesome,  as  the  shirts  and  other 
garments  will  thereby  be  enabled  to  neutralize  a  portion 
of  the  acid  and  oftentimes  noxious  matter  formed  from 
the  sweat  and  other  excretions,  of  the  skiti,  &c.  Thus 
they  will  be  rather  serviceable  than  otherwise,  and  as 
both  are  in  their  carbonated  state  (having  borrowed  fixed 
air  from  the  soda)  they  cannot  do  any  harm. 

The  general  inferences  from  the  whole  of  the  pre- 
ceding reasoning  are  these  :  1 .  Alkaline  substances,  such 
as  magnesia  and  more  powerfully  lime  and  soda,  are 
plentifully  distributed  through  the  ocean,  to  keep  it 
from  becoming  foul,  unhealthy  and  uninliabitable,  which 
doubtless  would  be  the  case  if  the  sulphuric,  septic  and 
.  muriatic  acids  abounding  in  it  were  not  neutralized. 
2.  Where  either  of  these  acids  is  but  imperfectly  satu- 
rated, as  happens  wljen  tliey  are  united  to  magnesia  and 
lime,  they  decompound  soap,  let  loose  its  grease,  and 
become  unfit  for  washing  by  aid  of  that  material.  3.  If 
soda  or  barilla  is  added  to  ocean  water  in  sufficient  quan- 
tity and  the  water  lixiviated  or  alkalized,  the  earths  will 
of  course  be  precipitated  and  the  acids  neutralized. 
4.  In  this  state,  dirty  linen  may  be  cleansed  in  it ;  and 
men  at  sea  be  thus  enabled  to  have  their  clothes  washed 
without  the  aid  either  of  soap' or  oi  Jrcsh  water.     5.  For 
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this  purpose,  a  quantity  qf  batilla  or  soda  should  always 
be  provided  as  an  article  of  the  ship*s  stores,  and  issued 
to  the  men  On  washing  days^  6*  Thus  by  the  operation 
of  this  alkaline  salt,  a  great  proportion  of  the  nastiness^ 
and  infection  bred  in  the  clothes,  bedding,  and  bijrths) 
of  persons  at  sea  might  be  prevented,  and  the  crews  and 
passengers  so  far  preserved  from  fevers  and  dysen- 
teries* 7w  No  more  room  would  be  occupied  by  water 
casks  in  the  holds  of  vessels  than  at  present.  8.  The 
small  quantity  of  magnesia  and  lime  adhering  to  clothei^ 
Wash^^d  in  this  way,  is- an  advantage  oveif  aiid  above  what 
takes  p]ace  in  using  fresh  water.  And,  9,  a  broad  and 
noble  view  is  opened  of  the  economy  of  Providence  in 
distributing  alkaline  salts  and  earths,  so  liberally  through*' 
but  the  terraqueous  globe^ 
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On  the  Nature  <f  the  Varieties  of  engrafted  Fruit-Trees^ 
and  a  Plan  for  increasing  the  Number  of  nets)  mltiabte 
Fniits,    B^  THomAs  Sky?  Dyot  Buckkal,  Esquire. 

From  the  Transactions  of  the  SocietV  for  the  Encou- 
ragement of  AliTS)  MAKtJFACTUREs,  and  Commerce. 

kJOME  friends  have  requested  that  1  Wdufd  inti'oduce 
V  another  paper  on  the  nature  of  the  valuable  vai?ieties  of 

engrafted  fruits,  as  they  are  of  opinion  that  the  essay  in 
thd  seventeenth  volume  of  the  Trtmsactions  of  th6  Society 
is  not  sufficiently  extended  for  a  subject  so  important  to 
the  fruit-groweYS)  and  those  interested  in  die  productions 
of  fruits*  Ab  a  proof  of  my  willingness  to  make  the  or* 
chardist  as  perfect  as  I  can,  I  beg  you  to  present  my 
compliments  to  the  Society,  with  the  foUowmg  eluci* 
dationSk 
ToL.  IL-'^ECi^D  Series.      ^         A  a  a  This 
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This  is  a  subject  in  rural  economy  which  ought  to.be 
jnuch  better  understood  than  it  is,  in  order  to  enable  the 
planters  to  jadge  of  the  sorts  proper  to  be  planted,  either 
as  an  article  of  pleasure,  profit,  or  recreation ;  as  much 
of  the  credit  of  the  plantation  must  arisQ  from  judi- 
ciously choosing  trees  of  the  best,  new,  or  middle-aged 
sorts,  and  not  of  the  old  worn-out  varieties,  which  latter 
cannot,  in  the  planting  of  orchards  in  common  situations,, 
ever  form .  valuable  trees,  and  must  end  in  theidisap- 
ment  of  the  planter. 

Engrafted  fruits,  I  have  before  said,  and  I  now  repeat,, 
are. not  permanent.  Every  one  of  the  least  reflection 
mugt  see  that  there  is  an  essential  difference  between  the 
power  and  energy  of  a  seedling  plant,  and  the  tree  which 
is  to  be  raised  from  cuttings  or  elongations.  The  seed- 
ling is  endued  with  the  energies  of  nature,  while  the 
graft,  or  scion,  is  nothing  more  than  a  regular  elonga^ 
tioH,  carried  perhaps  through  the  several  repeatings  of 
tJie  same  variety  ;  whereas  the  seed,  from  having  been- 
placed  in  the  earth,  germinates  and  becomes  a  new  plant, 
^vherever  nature  permits  like  to  produce  like  ir>  vegeta- 
tion ;  as  in  the  oak,  beech,  and  other  mast-bearing  trees. 
These  latter  trees,  from  each  passing  through  the  state 
of  seedlings,  are  perfectly  continued,  and  endued  with 
t^ie  functions  of  forming  perfect  s^eds  for  raising  other 
plants  by  evolution,  to.  tfae  continuamce  of  the  like 
Sjpecies. 

This  is  not  the  case  with  engrafted  fruits.  Th^  are 
doomed  by  nature  to  continue  for  a  time„  and  then  gra- 
dually decline,  till  at  last  the  variety  is  totally  lost,  and 
soon  forgotteu,.  unless  recorded  by  tradition,  or  in  old 
publications.. 

Reason,  with  which  Providence  has  most  bountifully 
blessed  some  of  our  species,  has  enabled  us,  when  we 

.find 


I 
I 


J 


tmd  fhnfor  increamig  the  Number  of  new  Fmits,   363 

find  a  superior  variety,  to  engraft  it  on  a  wilding  stock',  "^ 
or  to  raise  plants  from  layers  and  cutfings,  or  even  to 
raise  up  the  roots,  and  thus  to  nlultiply  our  sources  of 
comfort  and  pleasure.  This,  however,  does  not  imply 
that  the  multiplication  of  the  same  variety,  for  it  is  no 
more,  should  last  for  ever,  unjess  the  species  will  na- 
turally arise  from  seed. 

Nature,  in  her  teaching,  speaks  in  very  intelligible 
language ;  which  language  is  conveyed  by  experience 
and  observation.  Thus  we  see  that  among  promiscuous 
seeds  of  fruits  of  the  same  sort,  one  or  more  may  arise, 
whose  fruits  shall  be  found  to  possess  a  value  far  superior 
to  the  rest  in  many  distinguishable  properties.  From  ex- 
perience also,  we  have  obtained  the  power,  by  engraft- 
ing; of  increasing  the  number  of  this  newly-acquired 
tree,  can  change  its  country,  give  it  to  a  friend,  send  it 
beyond  the  seas,  or  fill  a  kingdom  with  that  fruit,  if  the 
natives  are  disposed  so  to  do.  Thus  we  seem  to  have  u 
kind  of  creative  power  in  our  own  hands. 

From  the  attention  lately  paid  to  the  culture  of  en- 
grafted fruits,  I  hope  we  are  now  enabled  to  continue  a 
supposed  happi^-acquired  tree,  when  we  can  find  it,  for 
a  much  longer  duration  than  if  such  variety  had  been  left 
in  the  state  of  unassisted  nature  ;  perhaps  I  may  say  for  a 
duration  as  long  again,  or  something  more.  After  these 
sanguine  expectations,  I  may  reasonably  be  asked,  to 
what  does  all  this  amount  ?  for  here  there  is  no  direct 
pelrmanency — and  why  ?  The  why  is  ver/  obvious — be- 
cause the  kernels  within  the  fruit,  which  are  the  seed  of 
the  pdants  for  forming  the  next  generation  of  trees,  will 
not  produce  their  like.  I  allow  they  may  do  so  acci- 
dentally ;  but  nothing  more  can  be  depended  on. 

For  example,  suppose  we  take  ten  kernels  or  pips  of 
any  apple  raised  on  an  engrafted  stock :  sow  them,  and 
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tbey  will  produce  ten  cjifFerent  varieties^  no  two  of  whicb 
will  be  alike ;  nor  will  either  of  them  closely  resemble  the 
fruit  whence  the  seeds  were  collected.  The  leaves  bIso 
of  those  trees  raised  from  the  same  primogenious  or  pa- 
rent stocky  will  not  actuallt/  be  a  copy  of  the  leaves  of  any 
one  of  the  varieties  or  family^  to  which  each  i&  connected 
by  a  vegetable  consanguinity.  I  intentionally  used  the 
word  actually^  because  a  resemblance  may  be  found, 
though  not  much  of  that  is  to  be  expected* 

I  beg  that  what  has  been  last  mentioned  may  not  be 
he  taken  as  a  discouragement  to  attempts  for  raising  new 
varieties.  I  was  obliged  to  speak  very  strongly,  in  order 
to  place  the  culture  upon  its  true  foundation;  I  think  it 
need  not  be  observed,  that  there  is  no  accjuiring  a  new 
variety  but  through  the  means  of  a  seedling  plant ;  amji 
therefore  whoever  wishes  to  succeed  must  attempt  it  that 
way,  or  wait  till  others  iii  their  plantations  may  more  for- 
tunately produce  it, 

In  choosing  the  seeds,  that  apple  is  most  likely  to  pro- 
duce the  clearest  and  finest  plants,  whose  kernels  are 
firm,  large,  and  well  ripened*  The  size  of  the  fruits  is 
not  to  be  regarded  ;  for  large  apples  do  not  always  ripen 
their  fruit  well,  or  rather  for  cider  the  small  fruits  are 
generaDy  preferred  for  making  the  strongest,  highest-^ 
flavoured  liquor.  And  flpr  what  I  have  been  able  to  col- 
lect in  the  cider-oountries,  it  is  there  the  opinion,  that 
an  apple  something  above  the  improved  crab  promises 
the  best  succeis.  This  advantage  also  attends  the  pcyc- 
tice  :  if  there  are  no  valuable  apples  raised  from  that  atr 
tempt,  thes6  wildings  will  make  excellent  stocks  to  en-r 
graft  upon. 

Gentlemen  who  actually  employ  themselves  in  attempt- 
ing to  acquire  new  varieties,  should  remember  that  they 
pught  to  select  all  the  sets,  from  the  bed  of  appl^-quick, 
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ivhose  appearance  is  in  the  least  degree  promi^ng,  and 
plant  them  together,  at  ^uch  a  distance  as  to  allow  eacli 
to  produce  its  fruit,  which  will  happen  in  about;  twelve, 
fifteen,  or  eighteen  years.  My  friend  Mr.  Knight,  who 
undoubtedly  is  the  first  in  actual  exertions  for  proci^ring 
these  happily-acquired  new  varieties,  has  had  two  plants 
J)ear  fruit  at  six  years  old,  and  one  ati.fi ve.  The  cider- 
countries  have  offered  several  premiums  for  procuring 
new  varieties,  aud  some  with  good  effect.  Premiuo^ 
liave  been  given  both  to  Mr.  Knight  and  Mr.  Alban, 

When  the  new  variety  is  to  be  raised  fronj  a  valuable 
admired  apple,  I  should  recommend  the  placing  these 
seeds  in  a  garden-pot,  filled  with  mould  from  an  old  me- 
lon-bed ;  carrying  the  pot  into  q.  retired  situation  near 
|he  water,  and  giving  attention  to  ruo  the  plants  to  a$ 
large  a  size  as  is  convenient  within  eighteen  months. 
With  this  view,  the  pot  should  be  placed  in  the  green- 
house the  first  winter  ;  smd  when  the  plants  are  ^fter? 
%y^rds  to  be  set  out  in  the  spots,  they  should  not  bo 
placed  und^r  the  drip  pf  tree$,  or  much  exposed  to  the 
winds. 

Two  instances  have  beei^  mentioned,  the  improved 
crab,  and  most  admired  apple ;  but  pn44ence  says,  trjr 
all  sorts,  and  something  probably  will  arise  ;  and  the  jmto- 
cess  is  attended  withjittle  trouble  or  expense  to  a  person 
who  constantly  resides  in  the  country :  yet,  after  all 
this  scientific  care,,  thp  apple  may  wapt  flavour,  and 
^e  in  other  respects  iiot}iing  better  th^ji  a  common 
wilding. 

It  is  an  un^oi^bted  fjpict,  and  worthy  of  observation, 

that  all  the  different  trees  of  the  same  variety  have  a  won- 

.  derful  tendency  to  sip^^rity  of  appearai^c^  ^mong  themr 

selves ;  and  th^t^  the  paf  ent-^tock,  and  all  engrafted  from 

it,  have  9.  &f  greater  resemblance  to  p^ch  other>  than 
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can  be  found  in  any  part  of  the  animal  creation ;  and 
this  habit  does  not  vary  to  any  extent  of  age. 

As  an  encouragement  in  attempting  to  increase  the 
number  of  new  valuable  fVuils,  we  can  prove  that  the 
golden-pippin  is  native  English.  The  red*streak  a  seed- 
ling of  Herefordshire,  if  not  raised,  yet  was  first  brought 
into  notice  by  Lord  Scudamore,  and  was  for  a  long  time 
called  Scudamore's  Crab.  The  Stire  Apple  was  acci- 
dentally raised  in  the  Forest  of  Dean,  in  Gloucestershire, 
and  took  the  name  of  Forest  Stire.  The  cider  made  from 
this  apple  was  the  strongest  the  country  ever  produced, 
according  to  any  living  record.  The  Haglo-crab,  the 
best  cider-fruit  now  remaining,  was  discovered  in  the  pa- 
rish of  Ecloe,  on  the  banks  of  the  Severn;  and,  about 
rixty  or  seventy  years  ago,  many  scions  were  taken  from 
this  tree  by  Mr.  Bellamy,  and  engrafted  on  seedling- 
stocks  about  Ross.  These  are  now  grown  old  ;  and,  to 
ascertain  the  age  of  the  variety,  I  went  with  Charles 
Edwin,  Esq,  to  Ecloes,  in  hopes  of  seeing  the  parent- 
stock  of  this  family.  The  proprietor  of  the  estate  ac- 
quainted Mr.  Edwin  that  it  had  ceased  to  bear  years  ago, 
and  was  cut  down.  Those  alTloss  are  but  poor  bearers 
now, '  and  I  should  suppose  the  variety  must  be  140  years 
old,  though  Marshal,  who  wrote  in  the  year  1786,  men- 
tions these  trees  were  prolific,  and  he  supposes  the  sort  to 
be  about  eighty  years  old  ;  but,  from  present  experience, 
it  must  be  much  more.  The  Tinton-squash  pear  is  of 
Gloucestershire;  the  Barland  and  Old-field  were  near 
Ledbury,  Herefordshire.  The  two  last  pears  clearly  bear 
the  names  of  the  two  fields  where  they  were  raised.  The 
Barland  fell  about  six  years  ago,  visibly  from  weight  and 
longevity,  which  was  supposed  to  have  been  about  200 
yeaiis.  There  have  been  many  other  names -.of  estimation 
handoii  down  to  us,  though  the  realities  are  now  totally 
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worfl  out^  and  have  ceased  to  exist*  Can  any  better 
proof  be  desired,  that  engrafted  fruits  are  not  permanent^ 
than  the  regret  w«  feel  for  the  loss  of  these  old  valuable- 
fruits  ? 

To  make  my  paper  as  short  as  convenient^  I  have  dwelt, 
only  on  the  apple  and  pear ;  yet  all  the  engrafted  fruity 
are  under  the  same  predicament  of  the  seed  not  producing;, 
its  like,  and  the  offspring  in  time  falling  into  a  nothingr^ 
Bess  of  groji^th  and  bes^ring.  though  that  space  of  time- 
must  certainly  depend  on  the  natural  longevity  and  hardn 
ness  of  the  sort,  soil,  position,  care,  &c.  All  these  are% 
%iore  fully  expressed  in  the  papers  published  in  the  dif- 
ferent volumes  of  the  Transactions  of  this  Society,  and. 
the  two  volumes  (^  the  Orchardist,  f^erein  the  whole 
system  is  extended^  to  form  a  rational  culture  for  the 
management  of  standard  fruits  *• 

It  should  be  remembered,  that  as  I  am  now  alluding  to 
the  state  of  actual  permanency,  fifty  years  are  to  be 
accounted  as  nothing  ;  and  as  olten  as  we  come  to  that 
poiat,  we  are  compelled  to  resort  to  our  first  assertion, 
"  That  engrafted  fruits  are  not  permanent,  they  being 
'^  continued  from  elongations,^  and  not  raised  as  a  repe- 
*•*  tition  of  seeds."  This  is  the  only  rational  ^^ay.as  yet 
introduced  of  accounting  for  the  loss  of  the  valuable  old 
varieties  of  fruits.  Should  a  better  system  be  introduced, 
I  shall  readily  adopt  it ;  but  this  sufficiently  answers  the 
purposes  of  the  planter. 

Some  years  ago,  from  due  Investigation  and  thorough 
conviction,  I  propagated  this  principle ;  and  it  was  pub- 
lished in  the  seventeenth  volume  of  the  Society's  Trans- 
actions, in  the  following  words:  *'  All  the  grafts  talapn 
*'  from  this  first  tree,  or  parent-stock,  or  any  of  the  de- 
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*•  scendanCSy  will  for  some  genetafions  thrive ;  but  when 
**  this  first  stock  shall,  by  mere  dint  of  6ld  age,  fall  into 
**  actual  decay,  a  nihility  of  vegetation — the  descend* 
*'  ants,  however  young,  or  in  whatever  situation  they 
**  may  be,  will  gradually  decUne ;  arid,  from  that  time, 
**  it  would  be  imprudent,  in  point  of  profit,  to  attempt 
•*  propagating  that  variety  from  any  of  them.  This  is 
•*  the  dogma  which  must  be  received.  I  do  not  expect 
'<  a  direct  assent,  neither  do  I  wish  it,  for  it  should 
•*  be  tal:en  with  much  reserve  ;  but  it  is  undoubt- 
**-  edly  true.'*  These  considerations  should  stimulate  uaL 
in  searching  after  new  varieties,  equal  or  perhaps  su- 
perior to  those  of  which  we  regret  the  loss. 

Observe  that,  from  the  time  the  kdhiel  germinates  for 
apple-quick,  should  the  plant  be  disp#sed  to  form  a  valu- 
able variety,  there  will  appear  a  regular  progressive 
change,  or  improvement,  in  the  organization  of  the  leaves 
imtil  that  variety  has  stood,  and  grown  sufficient  to 
blossom,  and  come  into  full  bearing ;  that  is,  from  the' 
^tate  of  infancy  to  maturity ;  and  it  is  this  and  other  cir« 
cumstances  by  which  the  inquisitive  eye  is  enabled  to 
form  the  selection  among  ^hose  appearing  likely  to  be« 
come  valuable  fruits.  But  from  that  time  the  new  va- 
riety,  or  selected  plant,  compared  with  all  the  engraft- 
ments  which  may  be  taken  from  it,  or  any  of, them, 
these  shall  shew  a  most  :|Uideviating  sathefiess  among' 
themselves.  % 

It  is  readil}^  allowed,  that  the  different  varieties  of  fruits 
are  easily  distinguished  from  each  other  by  many  partU 
culars,  not  only  respecting  their  generial  fertility,  and  the' 
foi^,  size,  shape",  and  flavour  of  the  fruit,  but  also  the 
manner  of  the  gro\v^th  of  the  tree,  the  thickness  arid  pro- 
portion of  the  twigSy  their  shooting  from  their  parent- 
stem,  the  form,  colour,  and  consistence  of  the  leaf,  and 
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jkeiny  otter  circamstances,  by  mrfaich  the  variety  can  be 
identified ;  and  were  it  possible  to  engraft  each  va- 
riety upon  the  same  stock,  they  would  still  retain  their 
discriminating  qualities,  with  the  utmost  undeviating 
-certainty. 

The  proper  conclusion  to  be  drawn  from  the  statement 
in  the  last  paragraph,  is  this — that  were  any  one  to  put 
Jthe  thought  in  practice  on  a  full-grown  hardy  or  crab 
stock,  it  would  produce  an  excellent  proof  that  engrafted 
fruits  are  not  permanent.  For  if  twenty  different  varieties 
^ere  placed  together,  so  that  each  might  receive  its  na^ 
ture  form  the  same  stem,  they  would  gradually  die  off  in 
actual  succession,  according  to  the  age  or  state  of  health  of 
the  respective  variety,  at  the  time  the  scions  were  placed 
in  the  stock  ;  and  a  discriminating  eye,  used  to  this  bu- 
siness, would  nearly  be  able  to  foretell  the  order  in  which 
each  3cion  would  actually  decline.  Should  it  also  happen 
that  tM^o  or  three  suckers  from  the  wildingr  stock  had  been 
permitted  to  grow  among  the  twenty  grafts^  such  suckers 
or  wilding  shoots  will  continue,  and  make  a  tree  after  all 
the  rest  are  gone.  A  farther  consequence  would  result 
firom  the  experiment :  among  such  a  number  of  varieties, 
each  of  the  free  growers  would  starve  the  delicate,  and 
drive  them  out  of  existence  only  so  much  the  sooner.  It 
must  be  observed,  that  this  supposed  stem  is  the  foster- 
parent  to  the  twenty  scions,  and  real  parent  to  the 
suckers ;  and  those  the  least  conversant  with  ens^rafted 
fruits  know  the  advantage  acquired  from  this  circum- 
stance. And  here  it  is  worth  while  remarking,  that  a 
Gascoyne,  or  wild  cherry,  will  grow  to  twice  the  siie 
that  ever  an  engrafted  cherrv  did. 

By  an  experiment  we  have  bad  in  hand  for  five  years, 
it  will  appear  that  the  roots  and  stem  of  a  large  tree,  after 
the  first  set  of  scions  are  exhausted  or  worn  out,*  may  carry 

Voc.  II. — Second  Series.  B  b  b  another 


►310        On  ike  Varieties  of  engrafted  Fmit^TreeSf 

another  set  for  many  year»;  and  we  suspect  a  third  set, 
provided  the  engrafting  is  properly  done,  and  the  en- 
grafter  chooses  a  new  variety.  Now.tbe  Ripston  Pippin, 
of  Yorkshire,  is  the  favourite,  as  being  a  free  grower  and 
good  bearer,  with  fine  fruit.  This  however  .may  cen» 
tainly  be  depended  on,  that  when  a  new  apple  is  raised 
from  seed,  if  a  scion  were  placed  in  a  retired  situation, 
and  constantly  cut  down,  as  a  stool  in  a  copse-wood,  and 
the  apple  never  suffered  to  fulfil  the  intentions  of  nature 
in  bearing  fruit,  the  practitionej^  of  the  following  ages 
may  secure  scions  from  that  stool,  to  continue  the  variety 
much  longer.  Hence,  though  I  have  written  as  much  as 
is  in  my  power  against  permanency,  yet  I  have  taken 
some  pains  to  assure  the  planters,  that  forecast,  setec« 
tion,  pruning,  cleanliness,  and  care,  will  make  the  or-» 
chards  turn  to  more  profit  for  the  rising  generations  thaa 
V  hat  they  have  done  for  the  last  hundred  years. 

To  place  the  nature  of  varieties  in  its  true  light,  for  the 
information  of  the  public,  I  must  maintain,  that  the  dif- 
ferent varieties  of  the  apple  will,  after  a  certain  time, 
decline,  and  actually  die  away,  and  each  variety^  or  all 
of  the  saine  stem  or  family,  will  lose  their  existence  in 
vegetation  ;  and  yet  it  is  a  known  feet,  and  mentioned  in 
the  seventeenth  volume  of  the  Trasactions,  that  after  the 
debility  of  age  has  actually  taken  possession  of  any  va* 
riety,  it  will,  yet  thrive  by  being  placed  against  a  southern 
wall,  and  treated  as  wall-fruit.  Who,  however^  can  af« 
ford  to  raise  cider  at  that  expense,  except  as  matter  of 
curiosity,  to  prove,  that  when  the  vital  principle,  in  ve- 
getation is  nearly  exhausted,  a  superior  care  and 
warmth  will  ^till  keep  the  variety  in  existence  some  time 
Jonger  ? 

It  should  be  "understood,  that  the  external  air  of  Bri*. 
tail)  is  rather  too  poid  for  th^  delicate  fruits,  which  is  the 
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l^ason  why,  in  the  Orchardist,  I  lay  such  a  stress  on 
pi:^t>curing  warmth  for  the  trees,  by  draining^  shelter ^ 
and  manurek  It  would  be  now  lost  time  to  attertipt  to  re- 
-cover the  old  varieties  as  an  article  of  profit. 

If  I  have  not  expressed  myself,  in  this  Essay  on  the 
Nature  of  varieties,  with  so  much  clearness  and  convic- 
tion as  might  have  been  expected,  it  should  be  considered 
that  it  is  an  abstruse  subject,  very  little  understood,  and 
requiring  at  first  some  degree  of  faith ^  obsej^ation^  and 
perseverance.  The  prejudices  of  mankind  revolt  against 
it.  They  are  not  disposed  to  allow  the  distinction  of  na- 
ture ;  and  they  imagine,  that  in  the  act  of  engrafting  or 
.  multiplying  they  give  new  life,  whereas  it  is  only  con- 
tinuing the  existence  of  the  same  tree,  stick,  or  bud. 
Observe  what  I  said  before  : — the  seed  of  the  apple,  when 
placed  in  the  earth,  germinates,  and  unfolds  itself  into  a 
new  plant,  which  successively  passes  through  the  stages 
of  infancy,  maturity,  and  decay,  like  its  predecessors.* 
I  might  say,  all-created  nature  is  similar  in  this  respect ; 
though,  from  the  circumstance  that  varieties  are  much 
longer  lived  than  man,  the  plants  have  appeared  to  be 
posses^d  of  eternal  powers  of  duration  ;  nothing  sublu- 
nary, however,  which  possesses  either  animal  or  vegeta- 
l)le  life,  is  exempt  from  age  and  death. 

Within  the  last  twenty  years  I  have  travelled  many 
hundred  miles,  and  conversed  with  the  most  intelligent 
men  in  each  country  ;  and  I  now  want  to  convince  man- 
kind, for  no  othdiKcason  than  because  it  is  their  interest 
so  to  believe,  that  there  is  in  creation  an  order  of  beings 
(engrafted  fruits)'  so  formed,  that  we  have  the  power  of 
multiplying  a  single  variety,  to  whatever  number  of  trees 
we  please  ; — that  the  first  set  arises  from  a  small  seed  ; — 
that  the  next  and  descendant  sets  are  propagated  by  en- 
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graftings,  or  from  cuttings,  Is^yers,  &€.  ;-^-«Dd  that  al^ 
though  these  trees  may  amount  to  iiiiUi(»>9^  yet^  on  tira 
death  of  the  primogenious  or  pajrent-stock,  merely  frcmn 
old  age,  or  nihility  of  groDvth,  each  individual  thall  de» 
cline,  in  whatever  country  they  may  be,  or  however  en- 
dued with  youth  and  health.  I  say  they  shall  gradually 
begin  to  decline  ;  and  in  the  course  of  time,  or  of  cen«- 
turies,  to  those  who  would  prefer  that  expression,  the 
whole  variety  will  scarcely  have  a  single  tree  remaining  to 
show  what  the  fruit  was.  Let  those  who  are  not  disposed 
to  assent  to  this  statement,  ask  themselves  what  is  become 
of  the  old  lost  varieties  I  did  they  die,  or  did  wicked  mea 
maliciously  cut  them  up  ?  •  , 

I,  %vho  am  firmly  convinced  of  the  truth  of  what  I  have 
advanced  on  this  subject,  have  no  doubt  but  jthat  the  same 
would  happen  by  engrafting  on  the  oak  or  beech,  if  the 
mast  raised  from  the  engrafted  tree  did  not  produce  tte 
like ;  for  there  the  question  turns. 

It  is  not  known,  that  the  woodman  in  setting  out  his 
sapling  oaks,  always  selects  new  seedling  plants,  and  ne- 
ver continues  one  upon  an  old  stool ;  and  that  if  be  should 
so  blunder,  that  tree,  from  the  stool,  will  neither  hal?^ 
the  freedom  of  growth,  nor  the  size  nor  firmness  of  tim- 
ber, equal  to  a  new-raised  plant. 

I  wish  I  could  persuade  my  friends,  that  with  the 
same  attention  with  which  the  woodman  acts,  t];i6 
planter  is  to  raise  his  orchard  from  the  young  fruits 
which  thrive  in  the  neighbourhood,  ^r  are  in  healthy 
and  full-bearing  in  the  country  whente  they  are  to  be 
brought. 

The  fruit-grower  should  look  to  selection,  cleanli- 
ness,  and  care.  To  me  it  is  a  circumstance  perfecdy 
indifferent,   whether  he  is  to  use   Mr.  Forsyth's  com^ 
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position,  Mr,  BulKngham's  boiled  linseed  oH,  or  my 
medication.  I  only  maintain  that  the  wqunded  parts 
<^  trees  want  aooaething  to  destroy  die  insects  and  ver- 
min,  iind  beal  the  wood,  from  which  the  trees  are  kept 
in  health. 

Let  those  who  are  blessed  with  fruit-plantations  attend 
to  their  preservation,  and  not  leave  them  to  the  state  of 
unassisted  xiature. 
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New  Kind  of^Painfj  proposed  as  an  advantageous 
Substitute  for  painting  in  Distemper, 

By  M,  Carbonell. 
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T  is  well  known  that  a  disagreeable  smell  is  perceived 
on  entering  apartments  newly  painted  in  distemper; 
therefore  till  such  apartments  have  been  for  some  timfe 
exposed  to  the  contact  of  the  air,  no  one  likes  to  inhabit 
them.  The  following  process  remedies  these  two  i^con- 
veniencies. 

The  method  of  operation  is  very  simple  ;  it  consists  in 
substitutincr  the  serum  of  beef- blood  instead  of  size. 
which  is  usually  employed  to  dilute  the  colouring 
matter. 

1 .  The  butcher  must  be  requested  to  catch  the  blood 
of  one  or  more  oxen  in  clean  vessels.  When  the  blood 
is  become  quite  cold,  that  is,  in  about  three  or  four  hours 
after  it  has  been  drawn,  the  vessels  are  gently  iriclineJ, 
and  by  these  means  a  transparent  liquid  is  poured  off, 
which  has  a  slight  smell  of  amber.     It  is  strained  througk' 
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for  painting  damp  walls  without  feau*  of  its  being  de- 
,  tached,  an  advantage  which  painting  in  disteoiper  cm- 
tainly  does  not  possess. 

The  same  author  likewise  declares,  that  he  has  made 
numerous  experiments  with  this  same  paint,  and  has  al- 
ways obtained  such  constant  and  satisfactory  results,  that 
he  doubts  not  when  it  is  known,  that  it  will  be  generally 
adopted.  He  mentions,  amongst  others,  the  use  he  has 
made  of  it,  at  Barcelona,  both  in  the  interior  and  ex- 
terior of  houses,  and  he  has  invariably  remarked,  that  it 
not  only  remained  unaltered  by  the  sun,  the  air,  hu- 
midity, and  dryness,  but  that  it  was  also  exempt  from 
any  disagreeable  smell ;  so  that  places  painted  with  it 
might  be  inhabited  on  the  very  day  of  applying  it. 

At  first  sight  one  would  be  led  to  imagine,  that  the 
new  kind  of  paint  proposed  by  M.  Carbonell  is  almost 
the  same  thing  as  the  milk-paint  described  by  M.  Cadet 
Devaux  *♦  The  latter  may  have  answered,  but  when  we 
reflect  on  the  material  difference  that  exists  between  the 
composition  of  the  serum  of  blood  and  that  of  milk,  we 
^all  instantly  perceive  the  superiority  of  M.  Carbonell's 
paint  to  the  other. 

For  the  rest  experience  must  decide  the  matter  ;  and  it 
is  to  be  presumed  that  it  will  not  fail  to  shew  which  of 
the  two'  ntiethods  deserves  to  be  adopted  in  preference. 

'^  Published  in  the  fifteenth  velnme  of  the  first  series  of  this  work* 
page  41 1. 


Observations 


(     377     ) 

Observations  on  Zoonic  Acid.    By  M.  Thenard, 
,  From  the  Annales  de  Chimie. 

IVl.  BERTHOLLET,  some  years  since,  announced,  that 
*  in  the  distillation  oJ  animal  matter  a  new  acid  is  formed, 
to  which  he  gave  the  name  of  Zoonic  Acid.  The  only 
properties  which  he  discovered  in  this  acid  are  :  1 .  that 
it  has  a  smell  similar  to  that  of  roast  meat :  2.  that  it  is 
liquid  at  the  ordinary  temperature :  3.  that  it  is  volati* 
Used  before  it  attains  the  heat  of  boiling  water :  4.  that 
.  it  forms  soluble  salts  with  barytes,  potash,  soda,  stron- 
tian,  lime,  and  ammoniac :  5.  that  it  precipitates  nitrate 
of  lead,  and  acetite  of  mercury :  6thly  and  lastly,  that  it 
is  decomposed  with  lime  and  deposits  carbon.  ~ 

M.  Fourcroy,  desiring  to  obtain  a  more  particular 
knowledge,  of  this  acid,  requested  me  to  examine  it  with 
tbe  greatest  attention,  for  the  purpose  of  discovering  all 
its  characteristics.  With  this  view,  I  prepared  several 
litres  of  zoonic 'acid,  to  procure  which  I  followed  the 
method  indicated  by  IM.  Berthollet,  in  his  memoir  on 
that  subject. 

First  experiment.  I  distilled,  in  stone  crucible's,,  at 
several  times  and  with  great  precaution,  30,  kilogrammes 
of  muscular  flesh.  The  produce  was  collected  in  re- 
ceivers, adapted  to  the  crucibles  by  intermediate  tubes. 
After  having  separated  the  oil  contained  in  this  produce, 
it  was  boiled  together  with  lime,  and  a  great  qiian* 
tity  of  ammoniac  was  disengaged.  When  the  zoonate 
and  the  carbonate  of  ammoniac  were  decomposed,  car* 
bonic  acid  was  filtered  and  poured  into  the  liquor  to  pre- 
cipitate the  lime  that  was  not  combined.  The  Kquor, 
after  being  again  filtered,  was  evaporated  to  the  con- 
sistence of  syrup,  and  then  poured  into  a  glass  crucible 
Yot.  II. — Second  Series.  Ccc  with 
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with  phosphoric  acid.  The  crucible  being  placed  on  a  ' 
sand-bath,  the  process  of  distillation  was  commenced.  A 
slight  acid  liquid  paseed  into  the  recipient :  this  was  zoo- 
nic  acid;  it  formed  a  scanty  precipitate  with  acetite 
and  nitrate  of  oiercurj ;  still  less  with  nitrate  of  lead ; 
but  acetite  of  lead  was  not  rendered  turbid  by  it :  when 
eoQCentrated  by  fire,  it  formed  successirely  in  solutions 
of  these  different  salts,  flaky  precipitates;  iu  tolerable 
quantity  in  the  two  first,  less  abundant  in  the  third, 
scanty  in  the  fourth »  in  other  respects  it  possessed  all  the 
l^bove-nientioned  properties. 

Second  experiment*  Four  litres  of  this  zoonic  acid 
were  mixed  with  pot-a$h  purified  by  alkohol ;  only  seven 
gramvaes  ef  alkali  were  required  for  their  saturation^ 
Evaporation  jKroduced  a  laminated  salt  of  a  very  pungent 
taste,  which  soon  became  entir^y  liquid,  was  decomposed 
by  sulphuric,  nitric,  muriatic,  &c.  acids;  in  shoort,  a  salt 
which  unitell  all  the  properties  of  acetite  of  pot-ash. 
Treated  with  phosphoric  acid  this  salt  yielded,  by  the  ap- 
plication of  heat,  a  liquid,  analogous  to  acetous  acid,  the 
}ast  p(H*tions  only  of  which  precipitated  acetite  of  mercury* 

Suspecting,  and  even  pei^uaded,  in  consequence  of  this, 
that  zoonic  acid  was  nothir^  but  acetous  acid  combined 
with  an  animal  matter,  in  order  to  convince  myself  ci 
it,  I  made  the  foUowiog  experiments. 

Tl]M)rd  experiment.  Into  very  pure  zoonate  of  lime 
(prepared'  by  boiling  the  product  of  distilled  animal  sub- 
stances with  lime,)  I  poured  an  excess  of  nitric  and  ace- 
tous solution  of  lead  and  mercury  ;  four  metallic  zoonatet 
were  formed,  two  of  lead  and  two  of  mercury,  all  fout 
of  ^  light  gfey  colour,  almost  tasteless  and  insoluble,  (the 
liquoBS,  after  fiit ration,  were  of  a  dark  brown  colour,. 
In  distilling  these  different  zoonates  with  phosphoric  acid 
and  sulphuric  acid,  if  any  zoonic  acid  bad  actually  ex* 

isted 
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isted  in  them,  it  mu3t  bavie  become  volftdle,  and  bavo 
passed  into  the  recipient ;  but  in  distillation  nothing  but 
a  liquid  was  obtained,  that  did  not,  pefceptibly,  redden 
the  tincture  of  turnsol,  and  the  residuum  of  which  coij* 
sisted  of  sulphates  or  phosphates  of  lead  and  ihercury, 
and  of  an  animal  matter.  This  animal  matter  is  brown  j 
if  put  on  ignited  charcoal,  it  burns  with  ebullition  ;  it  ii 
almost  insoluble  in  water.  Acids  promote  its  solution; 
and,  thus  dissolved,  either  in  water  or  acids,  prorided 
the  latter  are  hot  in  too  great  excess,  it  precipitates  most 
metallic  solutions.  Oxygenated  muriatic  acid  converts  it 
into  a  thick,  solid,  and  yellowish  oil.  This  accounts  for 
its  forming  a  precipitate,  which  assumes  the  form  of  soft, 
yellow,  earthy  particles,  when  this  acid,  in  a  gaseous 
state,  is  made  to  pass  through  the  liquor  produced  by 
zoonate  of  lime  decomposed  by  solutions  of  lead  and  mer- 
cury. But  this  precipitate  is  not  composed  only  of  oil ; 
it  contains,  besides,  oxyd  of  lead  oi*  mercury,  and  mu- 
riatic acid :  that  formed  in  mercurid  liquor  by  oxygenated 
muriatic  acid  is  weak,  because  the  solutions  of  inercury 
eOect  an  almost  total  precipitation  of  animal  matter. 
The  same  is  not  the  case  with  solutions  of  lead,  and 
especially  of  the  acetite ;  for  the  acetitc  of  lead  precipi- 
tates much  less  than  the  nitrate  or  zoonate  of  lime,  since 
after  pouring  into  zoonate  of  Hme  an  excess  of  acetite  of 
lead,  if  nitrate  of  lead  be  added,  it  again  becomes  turbid. 
It  is  for  the  same  reason  that  the  ^oonic  acid  (first  ex- 
periment) usually  precipitates  with  nitrate  of  lead,  and 
does  not  precipitate  with  acetite.  Doubtless  the  acetous 
and  nitric  acids  may  form  triple  combinations  with  the 
animal  matter  and  the  oxyd  of  lead,  and  the  second  be 
less  soluble  than  the  first.  Thus  in  examining  the  pre* 
cipitate,  formed  in  the  zoonate  of  lime  by  nitrate  of  lead, 
I  have  frequently  discovered  nitric  acid. 

Ccc  2  It 
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.'  Ituppcars  that  these  triple  combinations  do  not  take 
place  with  mercury. 

If,  from  all  the  experiments,  it  may  be  positively  as- 
serted, that  the  zoonic  acid  is  nothing  but  acetous  acid> 
holding  in  solution  an  animal  matter,  a{^roaching  to  the 
state  of  oil,  and  that  it  is  this  animal  matter  that  imparts 
to  this  acid  the  property  of  precipitating  various  metallic 
salts,  and  particularly  those  of  mercury  and  lead,  it  may 
be  said,  with  a  greater  degree  of  certainty,  that  if  the 
examination  of  the  acid  furnished  by  animal  matter  by 
distillation  were  worthy  of  more  attention,  M.  Berthollet 
would  doubtless  have  examined  it  with  greater  care,  and 
would  have  discovered  its  nature. 

I  shall  conclude  this  notice  with  an  account  of  an  ob- 
servation which  appears  to  ttie  both  curious  and  impor- 
tant :  it  may  with  propriety  be  introduced  in  this  place, 
because  it  is  a  sequel  to  the  researches  which  I  made  on 
the  distillation  of  animal  matters. 

I  left  exposed  to  the  air,  in  a  china  vessel,  zoonate  of 
lime,  evaporated  to  the  consistence  of  syrup,  and  pre- 
pared as  described  above.  Some  time  after  I  wished  to 
rerrdissolve  it ;  but  there  remained  flakes  of  animal  matter 
which  were  separated  and  put.  aside.  I  boiled  these  flakes 
ip  water,  and  they  dissolved.  The  solution  was  of  a  light 
yellow  colour,  and  had  rather  a  bitter  taste ;  it  did  not 
alter  the  tincture  of  turnsol.  1  let  this  liquor  stand 
four  or  five  days,  after  which  time  it  had  no  more  effect 
upon'  the  tincture  of  turnsol  than  before.  I  evapo- 
rated part  of  it.  What  was  my  surprise  to  find  that  the 
liquor  acquired  an  extreme  acidity  in  proportion  as  the 
evaporation  proceeded !  I  examined  what  kind  of  acid 
was  formed  ;  and  soon  discovered  it  to  be  nitric  acid.  I 
actually  obtained  very  beautiful  crystals  of  nitrate  of 
potash  by  combining  it  with  that  basis.  Although  I  bad 
perfectly  cleansed  the  vessels,  and  had  performed  the  ex- 
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perlmients  with  care,  I  still  had  doubts,  and  I  could  not 
credit  the  almost  total  conversion  of  animal  matter  intc;^, 
.  nitric  acid  in  the  space  of  a  few  minutes.  But  fortu- 
nately for  the  purpose  of  convincing  myself,  Ihad  almost 
half  of  this  animal  matter  left.  I  again  ascertained  tliat 
it  was  not  iLcid,  and  that  it  contained  no  acidity.  I  eva- 
porated it,  and  in  five  or  six  minutes  it  was  converted 
into  nitric  acid.-  It  appears  to  absorb  the  oxygen  of  the 
atmosphere. 

As  I  had  preserved  the  oil  obtained  from  the  produce 
of  the  zoonate  of  lime,  by  which  this  singular  substance 
had  been  deposited,  and  suspecting  that  this  oil,  which 
had  not  been  washed,  might  contain  it^  I  treated  it  with 
Water,  and  actually  obtained  nitric  acid  the  third  time  by 
evaporation.     I  instantly  resolved  to  distil  a  fresh  quan« 
tity  of  muscular  Besh  for  the  purpose  of  more  accurately 
studying  so  extraordinary  a  phenomenon ;  I  imagined  I 
could  produce  it  at  pleasure. '  But  1  have  since  twice  re- 
peated the  experiment,  both  timfs  without  success.  How- 
ever I  am  certain  that  I  was  not  mistaken  with  the  first, 
and  am  equally  positive  that  no  error  was  committed  with 
the  last.     The  formation  of  this  singular  animal  matter 
appears  to  depend  on  the  degree  of  heat  to  which  it  is 
submitted.    I  cannot  say  that  it  should  be  violent  or  mo- 
derate, not  having  paid  sufficient  attention  to  the  altera- 
tions which  animal  matters  undergo  at  oertain  tempera- 
tures.    These  alterations  vary  so  much  that  they  are  far 
from  being  exactly  known;  they  are  nevertheless 'well 
.  worth  Jthe  observation  of  chemists,  and  I  doubt  not  but 
that  by  a  more  accurate  investigation  than  has  hitherto 
been  made,   not   only  the  matter  hereiannounced,   of 
w^hich  I  obtained  but  an  imperfect  idea,  but  liken  ise  many 
other  chemical  facts  of  equal  importance,  will  be  dis- 
covered. 
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Ohservations  on  the  real  Nature  of  Precipitates  formed  iy 
Prussiates  in  Acid  Solutions  of  SaryteSj  and  the  Affini- 
ties of  Prussian  Acid,    By  M.  Guyton. 

From  the  Annales  de  Chimie. 

XjERGMAN  had  already  announced  that  add  solations 
of  barytes  were  precipitated  by  liquor  saturated  with  tho 
colouring  principle  of  Prussian  blue.  This  fact  con- 
firmed by  the  observations  of  a  great  number  of  chemists, 
appeared  to  many  a  new  indication  of  its  metallic  nature', 
.before  justly  suspected ,  on  account  of  its  great  weight. 
Lavoisier  in  particular  considered  it  extremely  probable 
.that  the  difficulty  of  bringing  it  back  to  its  metallic^state 
arose  only  from  its  having  a  greater  affinity  for  oxygen 
than  carbon. 

The  failure  of  the  attempts  to  effect  its  reduction, 
having  occasioned  the  idea  of  this  composition  to  be  ia 
some  measure  nelinquisfaed,  the  attention  of  chemists  was 
again  attracted  by  the  phenomenon  of  the  precipitation 
of  an  earth  by  a  re-agent, '  which  according  to  an  opinion 
generally  received  was  a  characteristic  sign  of  the.  pre^ 
dence  of  a  metal.  They  began  to  suspect  that  it  might 
arise  from  some  accidental  cause.  In  the  year  1786,  M. 
Meyer  of  Stettin,  announced  in  CrelPs  Annals,  that  ]n*us« 
tiate  of  potash  prepared  with  care  and  perfectly  pure  did 
not  precipitate  barytes  in  its  solutions  :  Kirwan  and 
Klaproth  had  adopted  the  same  opinion  from  their  own 
experience.  Yet  most  chemists  contrnued  to  think  that 
the  precipitation  took  place  in  some  degree  after  the 
liquor  of  the  experiment  was  purified.  Pelleti^r  amongst 
others  made  this  one  of  tlie  most  e^entially  distinguish- 
ing characteristics  between  barytes  and  strontian.    . 

Some 
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'  Some  time  since,  wishing  to  try  a  prussiate  of  lime 
recently  prepared  with  lime  of  marble  and  extremely 
limpid,  I  poured  into  it  a  solution  o£  carbonate  of  pot- 
ash. Th&  liquor  instantly  assumed  an  opaque  milky  ap* 
pearance.  As  there  ^f  as  certainly  no  metallic  substance 
in  this  operation,  I  cojtild  attribute  this  decomposition 
only  to  an  alteration  in  the  bases  of  these  two  salts  pro* 
duced  by  a  double  aiffinity.  I  instantly  determined  to 
examine  whether  it  was  not  absolutely  the  same  phenol 
roenon  that  had  ocecasioned  the  idea  that  barytes  was  of 
a  metallic  nature. 

*  I -was  prevented  from  making  these  researches  by  Mn, 
William  Henry,  who  has  perfectly  elucidated  this  point 
of  theory.  I  shall  briefly  state  the  experiments  which 
conducted  him  to  this  poipt.  I  shall  afterwards  oSer  a 
few  reflections  on  one  of  the  consequences  he  has  drawn 
from  it,  and  which  appears  to  me  to  require  correction. 

The  first  ol]gect  of  Mr.  Henry*8  labour  was  the  direct 
composition  of  prussiate  of  barytes  with  a  view  to  obtain 
a  perfectly  pure  prussiate  of  pot-ash  j  the  following  is 
the  process  of  its  preparation,  which  he  asserts  that  he 
accomplished,  and  which  was  suggested  to  him  by  obserr- 
ing  the  decomposition  of  sulphate  and  carbonate  of  pot- 
ash by  prussiate  of  barytes.  ^ 
.  He  calcines  the  carbonate  of  barytes',  dissolves  that 
earth  in  boiling  water,  and  adds  Prussian  blue  till  the 
water  ceases  to  become  discoloured.  If  the  filtered 
liquor  becomes  turbid  whilst  cooling,  and  deposits  a  small 
quantity  of  oxyd  bf  iron,  the  again  filters  it,  and  in  a 
few  hours  small  yellowish  crystals  are  formed,  which  are 
prussiate  of  barytes.  From  the  remainder  he  obtains 
a  farther  quantity  of  crystals  by  evaporation;       * 

This  prussiate  of  barytes,  pulverized,  is  thrown  into 
a  warm  solution  of  carbonate  of  potash,  till  it  no  longer 
'  restores 
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restore  the  c^our  of  reddened  Jitimis  paper.  The 
author  advises  that  rather  more  of  the  prussiate  be  em- 
plojed  than  b  rcquii»ite  to  decompose  the  carbonate. 
Aftor  digesting  the  mixture  about- an  hour,  he  filters  the 
licjuor,  gently  evaporates  it,  and  thus  obtains  beautiful 
crystals  of  prussiate  of  pot-ash. 

These  crystals  sometimes  contain  24  per  cait.  of  oxjd 
of  iron ;  but  of  this  the  greatest  part  is  separated  by 
digesting  the  liquor,  before  evaporating  it,  with  a  little 
agetic  acid,  which  has  the  advantage  in  this  instance  of 
forming  with  the  pot-ash  a  salt  incapable  of  crystallizing^ 
and  which  cannot  therefore  mix  with  the  crystals  of 
prussiate. 

Let  us  now  see  bow  Mr.  Henry  has  employed  the 
prussiate  of  potash  thus  prepared  to  resolve  the  point  in 
dispute. 

He  poured^  a  quantity  of  it  into  a  solution  of  muriate 
of  barytes  ;  there  was  no  precipitation,  the  transparency 
of  the  mixture  was  not  in  the  least  disturbed,  and  he  was 
disposed  to  believe,  with  Messrs.  jMeyer  aDd  Klaproth 
that  a  pure  prussiate  does  not  precipitate  barytes. 

But  looking  at  the  mixture  half  an  hour  afterwards 
be  perceived  small  crystals  beginning  to  be  formed  on 
tlie  inside  of  the  vessel,  and  in  a  few  hours  they  were 
considerably  increased.  These  crystals^  when  examined, 
had  the  following  character  : 

1 .  They  were  very  sparingly  dissolved  in  cold  water, 
and  it  required  nearly  an  ounce  of  water,  to  dissolve  a 
quarter  of  a  grjiin. 

%,  Hot  water  dissolved  them  more  readily  but  still  in 
very  small  proportion. 

3.  These  solutions  yielded,  with  sulphuric  acid  and 
sulphate  of  potash,  a  precipitate  of  sulphate  of  barytes, 
and  with  §u!phate  iron  they  yield  Prussian  blue. 

4.  The 
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4.  The  crystab  are .  dissolved  ^cx>mp{etely  in  mttriatiQ 
ftcid  diluted  t^ith  water ;  and  this  solution  aifords  unecjoi* 
T^al  signa  of  the  pres^ence  of  prussiate  of  barytes. 

5.  When  heated  to  redness  in  a  silver  vessel  these 
crystals  becoii^e  bldck  a#id  lose  their  foni» ;  siariatic  add 
being  poured  on  this  coal4ike  residmum,  an  effervescence 
ensued  and  the  produce  wa»  muriate  of  barytefir 

Mr.  Henry  draws  several  conclusions  from  these  facts* 
The  first  is,  that  he  was  mistaken  as  well  as  those  who 
assei*ted  that  pure  barytes  does  not  decompose  prussiate 
«f  potash* 

2.  That  barytes  should  be  placed  before  potash  In  the 
table  of  afBnities  of  Pn»ssian  acid. 

3.  That  the  precipitation  effected  by  prussiate  of  pot- 
ash,  in  the  solution  of  uMiriate  of  barytes,  is  the  produce 
df  a  double  affinity. 

Fourthly  and  lastly,  that  barytes  difFeJrs  in  this  reelect 
from  other  earths,  and  approaches  the  nature  of  metals. 

The  three  first  of  these  propositions  appear  to  me  to 
be  exempt  from  every  objection  ;  for  though  Mr.  Henry 
states  no  direct  experiment  on  this  subject,  yet  we  know, 
and  I  have  observed  it  myself,  that  water  of  barytes 
added  to  a  solution  of  alkaline  prussiate  decomposes  i^ 
by  simple  affinity. 

Mr.  Henry's  last  conclusion  is  not  so  miobjeotionable : 
for  although  the  acid  solutions  of  barytes  are  decom- 
posed by  alkaline  prussiates,  exactly  like  metallic  sohi- 
lions,  by  means  of  the  double  affinity  or  the  combination 
of  distinct  powers  which  determine  the  alteration  of  the 
bases,  it  by  no  means  follows  that  this  circumstance  dis* 
tinguishes  barytes  from  earths  ajid  .  brings  it  nearer  the 
nature  of  metals.  If  that  were  the  case,  the  same  must 
be  $aid  of  all  substances  exhibiting  the  same  phenomenon ; 
tad  we  should  dou|;>tless  be  surprised  to  see  this  reasoning 
oblige  us  to  assin^ilate  to  metals,  lime,  strontian^  mag* 
'    Vol..  11. — Second  Series.  D  d  d  nesia. 
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nesia,  potash,  soda,  and  even  ammoniac,  since  Pnissiin 
acid  can  likewise  take  away  all  these  bases  from  their  dis? 
solvents  when  the  sum  of  the  various  affinities  is  in  its 
favour. 

I  have  proved  this  in  potash  by  the  experiment, 
stated  above,  where  it  has  been  shewn  that  it  separated 
the  Prus^an  acid  from  lime  by  giving  up  itsi  carbonic, 
acid. 

The  effect  is  still  more  speedy  with  carbonate  o{  sods( 
and  prussiate  of  Ume. 

The  solution  of  nitrate  of  strontian  is  likewise  decom«%. 
posed  by  the  prussiate  of  lime, '  . 

If  a  few  drops  of  prussiate  of  lime  be  added  to  ^  ' 

solution  of  sulphate  of  ammoniac,  in  about  five  or  six 
minutes  you  observe  floating  on  the  surface  a  whitish 
frothy  scum,  six  or  seven  millimetres  in  depth,  which 
deposits  sm^ll  flakes« 

Lastly  the  mixture  of  sulphate  of  magnesia  and  prus^ 
fdate  of  lime  becomes  muddy  in  the  same  manner  in  a 
few  minutes^  and  forms  a  precipitate. 

Let  us  then  return  to  the  real  cause  of  these  pheno-« 
viena,  the  power  of  double  attractions  for  which  we  fire 
still  guided  by  the  simple  elective  attractions,  die  order 
of  which  is  wholly  independent  of  the  series  in  which  we 
place  such  substances  as  have  several  properties  in  com- 
mon. Thus  barytes  should  no  more  be  placed  before 
potash  in  the  table  of  Prussian  acid  than  hme  before 
fixed  alkalis  in  tables  of  oxalic,  tartaric,  boracic,  &c. 
acids,  it  is  therefore  with  much  greater  propriety  that 
it  is  proposed  to  class  barytjes  with  alkalis,  whiqh  it  re-» 
sembles  in  point  of  chemical  action  in  a  great  variety  of 
circumstances,  but  fiK>m  which  it  is  distinguished,  as  I 
have  said  elsewhere,  by  some  characteristics  which  may 
be  considered  decisive,  and  especialiy  by  its  iosolubiUlgr 
inalkohoL 
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Seport  an  a  Memoir  sent  to  the  Society  ^  .apothecaries  qf 
Paarisj'h/  M.  Robert,  tf  Rotten,  on  tie JnfiammaiioH 
of  combustible  Bodies  by  their  contact  mth  ,Sul^)kwric 
Acid ;  with  traditional  ^Experim&etits.  By  Messv^^ 
Charles  Louis  Cadet,  and  Boullay. 

From  the  ^nnales  de  Chimie. 

JVl.  ROBERT  recapitulates  the  different  expefimetltil 
liiade  by  Messrs.  Fourcroy  and  Vauquelin  on  the  efFecti 
of  super-oxygenated  muriate  of  potash  combined  with 
certain  combustible  bodies  and  submitted  to  the  action 
of  shaking  or  friction.  All  chemists' are  now  acquainted 
with  those  beautiful  explosions,  and  the  inflammatiofi 
produced  by  the  same  bodies  when  plunged  in  concen- 
trated sulphuric  acid  is  likewise  familiar  to  them.  The 
latter  experiments  are  modified  by  M.  Robert  in  an  in-* 
ieresting  manner.  Instead  of  throwing  the  inflammable 
mixtures  into  that  acid,  he  only  touched  them  with  a  tube 
dipped  in  it.     In  this  manner  he  inflamed  : 

1.  Three  parts  of  super-oxygenated  muriate  and  one 
part  of  sulphur. 

2.  Three  parts  of  the  same  salt,   half  a  part  of  char- 
coal and  the  same  quantity  of  sulphur. 

3.  Equal  parts  of   atitiniony    and   super-oxygenated 
Inuriate. 

4.  Equal  parts  of  sulphur,  antimony,  and  iilt. 
'5.  Equal  parts  of  kermes  and  sulphur. 

6.  Equal  parts  of  arsenic  and  salt. 

7.  Thfcfe  parts  of  muriate  and  one  of  sugar. 

8.  Three  parts  of  muriate  and  one  of  charcoal/ 

9.  One  part  of  muriate  and  three  part^  of  gunpowder, 

10.  One  part  and  a  half  of  muriate  aad  tJu^'|>an^«f 
gfonpo^der* 

0(id2  ta^y 
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Lasdj,  compositions  of  alkohol^  ollve-oil,  and  super^ 
oxygenated  vmruKte  of  potash. 

We  have  repeated  aH  these  experiments  with  perfect 
success*;  and -likewise  the  following,  which  justly  appeared 
to  M«  Robert  to  deserve  some  attentiaa. 

He  charged  -a  pistol  with  common  powder ;  he  put 
into  the  pan  the  above  mentioned  mixture  of  powder  and 
muriate ;  he  set  it  eft  fire  wiith  the  sulphuric  match,  and 
ihe  jpistol  went  ofL 

M.  Robert  observes  tliat  the  brightness  and  colour  ef 
theilame,  and  the  ^meU  proceedings  from  different  com- 
bttstibles,  differ  essentially  ;  but  he  did  not  endeavour  to 
ascertain  what  ^ases  were  formed  and  what  residuum 
remained  after  inflammatioa.  Wb  intended  to  have  col- 
lected the  gases  produced,  in  an  hydro-^pneuniatic  appa- 
jratuis,  for  the  piurpose  of  .examiaiDg  them ;  but  the  time 
fixed  by  the  Society  for  making  our  report  being  only  a 
tew  days,  we  postponed  those  researches. 

Although  these  experiments  appear  calculated  only  t9 
gratify  curiosity,  yet  we  determined  to  try  in  the  same 
ananner  various  simple  and  compound  substances,  oa 
the  inflammatiou  tof  which  no  experiments  had  je^ 
been  made* 

New  experiments  made  h/  the  Commissiotners. 

As'the.mjethod  of  operation  is  nearly  the  same,  to  avoid 
incesfiaQt  repetition,  we  shall  only  .mention  the  substance 
combiiied  with  the  super-oxygenated  muriate  of  potash. 
Phosphorus  affords  a  beautiful  deflagration :  hydrogen 
gas  takes  .fire.  To  perform  this  experiment  we  filled  a 
bladdejr  with  inflammable  air,  and  to  its  mouth  wje  screwed 
a  4Copper  tube.  This  tube  was  dipped  in  sulphuric  acid 
.and  iMTOught  in  contact  with  super-oxygenated  muriate 
of  potash,   pressing  the  bladder  at  the  same  time  that 
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ihe  current  of  gas  might  be  discharged  on  the  salt.  At 
the  moment  of  contact  the  gas  took  fire  .as  by  an  electri- 
cal spark. 

Gold,  silver,  .zlnic,  ^nd  iron,  presented  no  other  phe- 
nomenon »than  the  decrepitiition  of  the  muriate  only. 
The  negative  result  did  not  surprise  us  with  regard  to 
5the  two  first  metiils  \\liich  are  not  eanily  oxydabje ;  but 
jginc  and  iron  led  us  to  expect  au  ioflauimation,.as  tliey 
:detonate  with  a  shock. 

Brown  oxyd  of  copper,  the  residuum  by  distillation 
^f  acetit«  of  copper^  bui'ned  without  flame,  but  with 
ilashasJike  artificial  ones. 

Metallic  sulphates  succeeded  .perfectly  weH.,  especially 
sulphate  of  tiiv,  or  black  sulphate  of  mercury.  The  latte^r 
ogives  .a  very  beautiful  brilliant  flame.  Amber,  acid  of 
amber  and  coal ,  are  uotiet  on  fice,  but  tlieir  decji'epitatiou 
is  .verycoosi.derablcu 

Among  vegetable  substances  tkere  .are  siojaie  which 
.take  fire  easily,  .as  volatile  .oils^  resio,  turpieiatine^  gum 
copal^  fgUHi  arabjc,  powder  of  Jycopodlmn,  camphor, 
X!otton,  soap,  sawdust.  With  .tlie  last,  mentioned  mate-, 
jial  success  is  not  always  sure  ;  but  by  adding  a  small 
quantity  of  sulphur  an  excellent  fusing  powder  is  pro^ 
.duced  that  may  be  useful  to  mineralogists  from  th^; 
facility  with  which  jthey  may  be  inflamed  by  (ueAins  </ 
a.re.^gent 

We4:rifid  istacdi^  it  js  diificuJt  to  inflame  Jit,  Ijut  we 
succeeded  in  making  it  burn.  Ether  takes  fire  yerjr 
gui|[;kly  ;  in  this  experimeut,  as  well  as  in  that  with  cam- 
phor aad^lkohol,  we  observed  that  the  super-oxygenated 
muriate  wsis  but  v.ery  partially  decomposed,  that  it  .divl 
^ot  burn,. but  served  jonly  tO' promote  the  inflaouaattiou. 
To  ascertain  this  fact  we  mixed  sulphur  with  the  cesiduci 
xif  this*  experiment,  iind  »  sulphuiis  match  produced  .a  .s*;- 
xpnd  .combustiou. 


390       On  the  Inflammaii&n  of  Ccmbustible  Sodks. 

We  made  a  paste  of  super-oxygenated  muriate  of  pot- 
ash and  honey ;  this  mixture  inflamed  with  ebullition, 
emitting  a  smell  of  sugar-candy,  mixed  with  a  very  pe- 
netrating acid  which  we  imagined  to  be  acetic  acid. 

Crystallized  benzbic  acid  emits  a  considerable  flame,  oif 
a  reddish  colour ;  tartaric  acid,  likewi^,  bums  very  well ; 
the  tartrite  of  pot-ash  gives  a  whitish  flame ;  tartrite  of 
soda  presents  neither  inflammation  nor  light.  'The  anti« 
moniated  tartrite  of  pot-ash  gives  beautiful  sparks  with* 
out  flame. 

Oxalic  acid,  with  oxygenated  muriate,  sparkles  with- 
out inflammation.  Acetic  acid  produces  a  considerable 
deflagration,  and  a  bright,  blueish  flame.  The  acetate^ 
of  pot-ash  and  soda  take  fire  with  a  cracking. 

These  results  induced  us  to  try  what  animal  mattei^ 
might -be  inflamed  by  the  same  processes;  we  tried, 
withoiit  success,  dried  gluten,  and  hartshorn  shavings. 

The  yolk  of  egg,  wax,  butter,  grease,  and  suet,  burned 
like  oil,  but  with  a  greater  cracking :  wool,  and  a  pied^ 
of  rabbits'  skin  with  the  down,  and  thoroughly  impreg- 
nated with  super-oxygenated  muriate  of  pot-ash,  took 
'fire  and  burned  till  they  were  entirely  consumed. 

Amongst  the  experiments  wliich  aflbrded  some  remai4c- 
able  singularities,  we  ought  to  mention,  that  we  could 
never  inflame  the  fulminating  powder ;  although  decom* 
position,  as  well  as  an  abundant  disengagement  of  gas 
•dnd  heat,  took  place*  Three  other  mixtures  with  metal- 
lic basjes,  likewise  surprised  us  by  their  alanning  explo<< 
'sion,  their  rapid  inflammation^  and  dieir  powerful  efl^t 
in  fire  arms,  exploding  like  powder  by  a  spark  from  th^ 
'flint.  M.  Robert  undoubtedly  tried  them,  but  he  makes 
no  observation  on  the  subject :  in  this  irespect  we  shall 
follow  his  example,  and  make  but  two  remarks^  FLre^ 
arms  are  much  oxyd^ted,-  aftd  destroyed  in  a  short  tim^ 

"by 
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Iky  tbese  mixture,  the  preparation  of  which  is  more  ex- 
pensive and  more  difficult  than  that  of  gun-powder;  we, 
do  not  think  them  capable  of  being  granulated.  Their^ 
inflammable  quality  would  render  it  too  dangerous  to  re- 
move or  to  use  them,  since  shaking  or  friction  would  pro- 
duce their  explosion.  We  shall,  therefore,,  not  mention 
their  names,  as  malevolence  too  frequently  abuses  the 
dangerous  secrets  revealed  by  <?hemists.  The  public  se- 
curity makes  it  our  dutv  to  be  silent,  and  not  tp  afford  a 
i^fesh  resource  to  the  cruel  art  of  destroying  mankind.. 
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Extract  of  a  Memoi'r\  by  M.  Ekeberg,  ori  some  Properties 
of  Yttria  compared  with  those  of  Gluciney  and  on  two 
Substances^  in  which  he  has  found  a  new  Metal  conu 
bined  in  the  one  with  Yttria  and  Iron^  and  in  the  other 
with  Iron  and  Manganese. 


From  the  AnKaljes  de  Chimie. 


I 


N  the  first  part  of  his  memoir  5J.  Ekeberg  treats  of  the 
c<unparison  of  the  properties  of  yttria  with  those  of  glu- 
cine ;  whence  it  results,  that  the  first  of  these  earths,  is  in- 
toluUle  in  caustic  alkalis,  and  the  second,  on  the  con- 
trary, is  easily  diss61ved  in  them ;  which  he  as^rts  does 
pot  figree  with  ^hat  Klaproth  and  Vauquelin  have  said 
on  the  subject^  Notwithstanding  we  find  in  the  memoir 
pf  the  latter  ( Annalei^  d«  Chimie,  vol.  XXXVI.  p.  135), 
that  yttria  is  not  perceptibly  soluble  in  alkalis ;  in  which 
respect  it  differs  frop)  alumine  and  glucine. 

One  of  the  characters,  which  M.  Ekeberg  considers  as 
the  mpsi  proper  tp  distinguish  yttria  from  glucine,  is  that 

of 
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of  beinj  precipitated  from  solutions  hv  prns<hife  ^ 
potash,  whilst  oi>  the  cpntrar}'  glncine  is  not.  Vanquelii? 
Iras  likewise  macic  the  same  reiiuirk  in  the  memoir  allndcd 
to  above. 

The  Swecfish  chemist  has  digcovered  that  glueinc  \^ 
precipitated  bj'  solutions  of  amber,  bm  fhat  the^'  do  not 
produce  the  same  effect  on  yttria :'  this  is  a  new  fact 
which  M^  JCkeberg  has  added  to  onrstittvery  iraperfeet 
acquaintance  with  these  two  earths^ 

The  specific  gravity  appe«irs  hkexrise  to  be*  a  rerr  gtJoif 
distinction  between  the  two  substances  when  equally  caU 
Gined.  According  to  M.  Ekeberg,  that  of  yttria  is  4,842, 
whilst  that  of  glucine  is  only  2,967. 

Mr  Vauquelin-  had  likewise  noticed  this  difference  ia 
weight :  he  was  so  struck  with  it,  that  since  iKer  publica- 
tion of  his  memoir^  suspectir>g  that  yttifia  might  be  a  me- 
tallic oxyd,  he  heated  some  at  a  fierce  fire  in  pulverized 
charcoal.  He  hotv^ever  obtained  no  metal,  b«t  only  a 
half-melted  and  extremel}'  hard  mass ;  the  weight  of 
whicli  was  al>out  five  times  greater  than  that  of  water- 

Upon  instituting  a  new  analysis  of  the  gadolinite,  tfje 
mineral  which  contains  yttria,  M-^  Ekeberg  fonnd-  4,5  of 
glucine  per  cent,  which  neither  Klaproth  nor  Vauquetin 
perceii'^ed.  Yet^  from  the  characters  which  he  disco^ 
vered  in  this  earth,  there  is  no  reason  to  doubt  of  its  be- 
ing the  real  glucine. 

M.  Ekeberg,  according    to  Mr.   Kfctnroth's    methotf^  y 

separates  the  iron  from  the  yttria  by  means  of  solutions 
of  amber,  which  precipitate  the  iron  and  not  the  yttria^ 
when  dither  the  one  or  the  other  is  dissolved  in  an  acid  ; 
but  he  remarks,  that  in  order  to  produce  this  effect,  it  id 
necessary  for  the  iron  to  be  perfectly  oxydated :  other- 
wise there^  remains  a  part  which  is  not  precipitated. 

From 
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Fromtlie  last  operations  of  M.  Ekeberg  it  results,  that 
t^e  gadoliraite  contains  in  100  parts 

Yttria 55,5 

Silica      .     .  '  . .     23,0 

Glucine .     .       4,5 

Oxyd  of  iron 16,5 

Loss  .     .     .  ^ 0,5  only. 

He  makes  no  mention  of  oxyd  of  manganese,  although 
he  might  ascertain  its  presence  in  the  stone.  Ho  has  not 
hitherto  discovered  the  smallest  trace  of  lime  in  the  gado- 
•  linite,  whence  it  appears  that  what  Vauquelin  found  was 
only  accidental,  and  that  the  specimens  examined  by  ^ly 
Ekeberg  contained  none.  But  it  is  surprising  that  M* 
Ekeberg  found  only  0,5  loss,  whilst  Vauquelin  invariably 
found  it  from  ]  ,0  to  1,2.  This  difference  is  truly  remaii- 
able  and  extraordinary  :  can  it  arise  from  the  difference 
of  the  stope,  or  of  their  method  of  operation  ? 

In  analysing  other  specimens  of  gadolinite  which  were 
y  given  him  by  M.  Geyer,  M.  Ekebei;:g  discovered  in  them 

a  metaHic  substance,  combined  in  some  with  oxyd  of 
iron  and  mangancsie,  and  in  others  witli  yttria  and  iron. 
These  minerals  were  from  the  parish  of  Klmist,  in  Fin- 
land. He  calls  the  first  tantalite,  and  the  second  ytti'O- 
tantalus,  because  the 'new  metal  they  contain  docs  not 
unite  with  acid$. 
\  The  tantalite  luis  been  kaown  in  the  cabinet  of  the> 

mineralogist  ever  since  the  y-ear  1746,  by^  the  name  of 
Qxy dated  tin  ore,  Thjp  mountain  where  it  is  found  is 
formed  of  white  quart'?,  mixed  with  mica,  and  intersected 
by  veins  of  red  feldspar,  which  likewise  form  the  bed  of. 
the  mineral.  The  pieces  of  tantalite  are  coiftmonly  in 
crystals  as  large  as  a  nut,  having  the  appearance  ai  ox- 
ydated  tin  ;  their  figure  is  nearly  that  of  a  regular  octa- 
cdron.  Their  surface  is  smooth,  black,  and  sp?isi3r  "pg  ; 
Vol.  II. — SiiicoND  Series.  Eee  ,b#ir 
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their  fracture,  compact  and  metallic,  with  shades  of  blue 
and  grey  in  some  specimens  ;  when  reduced  to  powder-, 
the  latter  is  .of  a  brownish-grey.  They  produce  very 
bright  sparks  with  steel,  are  not  attracted  by  the  load- 
stone, and  their  specific  gravity  is  7,953. 

The  yttrotantalus  is  fomid  in  the  same  place  and  bed 
as  the  gadolinite  ;  it  ia  always  bedded  in  pure  feldspar^ 
of  which  the  quarry  of  Ytterby  principally  consists. 
,fiuart2  and  mica  may  likewise  be  observed  there;  but 
those  substances  are  isolated,  and  do  not  form  a  real  gra- 
nite.  The  feldspar  is  vertically  intersected  by  veins*  of 
mica  :  and  there  M.  Ekeberg  advises  the  gadolinite  and 
the  yttratantalus  to  be  sought,    . 

The  gadolinite  is,  in  general,  attached  by  one  of  its 
sides  to  a  white,  silvery  mica,  and  enveloped  in  feldspar 
On  the  other  sides. 

The  yttrotantalus  is  rarely  found  adhering  to  the  mica; 
it  is  enclosed  in  the  form  of  small  globulous  bodies  in 
veins  of  feldspar,  intersected  by  black  mica.  The  largest 
pieces  of  yttrotantalus  seen  by  M.  Ekeberg,  were  nearly 
of'  the  size  of  a  nut. ,  The  fracture  of  this  substance  is 
granulated,  of  a  metallic  grey  colour,  it  is  not  very  hard, 
may  be  scraped  with  a  knife,  but  with  some  difficulty  ; 
it  is  not  subject  to  magnetic  attraction ;  its  specific  gra- 
vity is  5,130,  but  as  it  always  retains  some  particles  of 
feldspar,  it  must,  when  pure,  be  rather  heavier. 

The  following  are  the  principal  properties  of  the  new 
inetal  discovered  by  M.  Ekeberg :  1 .  It  is  insoluble  in 
acids,  in  whatever  state  it  is  taken,  and  whatever  means 
are  employed  ;  2,  alkalis  attack  and  dissolve  a  consider- 
able portion  of  it,  which  may  afterwards  be  precipitated 
by  acids ; '  3,  the  oxyd  of  this  metal  is  white,  and  is  never 
discoloured  by  fire  ;  4,  its  specific  gravity,  after  being 
heated  to  a  red-heat,  is  6,500. ;    5,  it  melts  in  phosphate 

of 
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of  soda  and  borax,  without  couamunicating  any  colour  to 
them  ;  6,  oxyd  of  tantalus  put  over  the  fire  with  pulve- 
rized charcoal,  dissolves,  and  forms  a  mass ;  it  has  then 
a  metallic  appearance,  the  fracture  is  of  a  shining,  black- 
ish, grey,  colour ;  7.  acids  oxydate  and  reduce  it  to  a 
white  powder,  as  it  was  before.  The  metallic  brilliancy 
which  this  substance  acquires  by  its  contact  with  charcoal, 
and  by  the  aid  of  heat,  and  likewise  its  specific  gravity, 
induce  M.  Ekeberg  to  class  it  among  metals*  He  has  as- 
certained that  this  ^  metal  resembles  none  of  those  with 
which  we  are  already  acquainted ;  the  only  metals  to 
which  be  has  found  it  bear  any  resemblance  are  tin,  tung- 
sten, and  titan.  The  two  former  yield  oxyds,  soluble  in 
a  similar  manner  io  fixed  alkalis,  and  that  resist  the  ac- 
'  tion  of  some  acids ;  but  the  oxyd  of  tin  is  easible  reduci- 
ble, and  furnishes  a  ductile  metal :  oxyd  of  tungsten  dis- 
solves in  ammoniac,  becomes  yellow  in  acids,  and  com- 
municates a  blue  colour  to  borax,  which  is  not  the  case 
with  oxyd  of  tantalus.  The  oxyd  of  titan  is  soluble  in 
acids,  after  it  has  been  divided  by  alkalis,  and  communi- 
cates a  purple  colour  to  borax. 

The  minerals  which  contain  this  metal,  being  proba- 

■ 

bly  very  abundant  in  Sweden  and  Finland,  chemists 
have  reason  to  hope  that  M.  Ekeberg  will  enter  into  a 
more  minute  investigation  of  the  properties  of  this  sub- 
stance;,  that  it  may  be  recognized  wherever  it  may  exist, 
and  be  classed  more  easily  under  that  division  of  metals 
to  which  it  may  appear  to  belong. 
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Intelligence  relating  to  Arts^  UlanufactiireSy  &V* 

Agriculture, 

X.  HE  Board  of  Agriculture  has  voted  a  gold  medal  to 
t!ic  Rev.  R.  B.  Cluff,  in  the  county  of  Denbigh,  for  ir- 
rigating the  largest  quantity  of  meadow-land  on  the  best 
demonstrated  principle  ;  and  also  a  silver  medal  to  James 
Ferguson,  M.  P.  of  Aberdeenshire,  for  a  similar  opera-> 
tion  in  improved  agriculture. 

Presei'vation  of  Com. 

To  preserve  rye,  and  secure  it  from  insects  and  rats, 
it  has  been  discovered  that  nothing  more  is  necessary 
than  not  to  winnow  it  after  being  thrashed,  but  to  stow  it 
in  the  granaries  mixed  with  the  chaff.  In  this  state  it 
will  keep  three  or  four  years  without  experiencing  the 
smallest  alteration,  and  even  without  the  necessity  of 
being  turned  to  preserve  it  from  humidity  and  fermenta- 
tion. Care  must  however  be  taken  not  to  bring  it  into 
the  barn  till  thoroughly  dry.  To  prevent  rats  and  mice 
from  entering  into  the  barn  or  granary,  put  some  wild 
viira  or  hedge  plant  upon  the  heaps :  the  smell  of  this 
wood  is  so  offensive  to  these  animals  that  they  will  not 
4ipproach  it.  The  passage  of  moles  may  be  prevented  by 
placing  pieces  of  the  same  shrub  in  their  way.  The  expe- 
riment has  not  yet  been  made  with  other  kinds  of  grain^ 
but  they  may  probably  be  preserved  in  the  chaff  witb 
equal  advantage. 

New  Varnish  for  Earthen-Ware. 

.    A  new  varnish  for  earthen- ware  has  lately  been  disco- 
vered.    To  make  it,  white  glass  and  spda  in  equal  por- 
tions 
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tions  must  be  very  finely  pulverized,  carefully  sifted,  and 
well  mixed.  The  mixture  is  then  exposed  to  a  strong 
heat  till  it  is  rendered  very  dry.  It  is  afterwards  put  into 
vessels  which  have'  been  already  baked,  is  then  melted, 
and  the  varnish  is  made.  It  may  be  applied  in  the  same 
manner  as  that  in  common  use.  The  advantage  of  it  is 
that  it  is  safe,  and  can  have  none  of  those  poisonous  ef- 
fects which  arise  from  the  decomposition  of  tlie  lead- 
varnish. 

New  Lamp. 

Baron  Edelerantz  has  presented  to  the  Society  for  the 
Encouragement  of  Arts  at  Paris,  the  description  of  a;  new 
lamp,  which  he  calls  the  Static  Lamp  ;  and  in  which,  by 
means  of  mercury  and  a  weight,  the  oil  is  made  at  plea- 
sure to  ascend  to,  and  remain  at,  any  required  height. 

The  same  ingenious  gentleman  has  likewise  presented 
to  the  Society  a  memoir  on  improvements  in  apparatus  foi: 
distilling  on  a  large  scale. 

Spring  of  Petroleum. 

A  very  rich  and  abundant  spring  of  petroleum  or  nap- 
tha  wa«  a  few  months  ago  discovered  at  Amiano,  a  vil- 
lage in  the  state  of  Parma,  on  the  Ligurian  confines. 
The  Ligurian  government  commissioned  a  learned  che- 
mist to  analyse  it,  and  it  is  now  employed  without  mix- 
ture of  any  kind  in  lighting  the  city  of  Genoa.  It  gives 
an  equal  quantity  of  light  at  one-fourth  of  the  expense 
of  the  latter,  the  pound  of  petroleum  costing  only  two 
Genoese  soldi.  It  is  extremely  limpid,  of  the  colour  of 
white  wine,  has  a  very  strong  pungent  iS&iell,  but  less 
empyreumatic  than  that  of  common  or  bi*own  petroleum. 
Its  specific  gravity  is  to  that  of  water  as  83  to  100,  an4^ 
to  that  of  olive  oil  as  a  1  to  100. 

Cultivation 
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Culthation  of  Hops  in  Russia, 

The  Emperor  of  Russia,  wishing  to  encourage  the  esta* 
blisbment  of  English  breweries  in  his  dominions,  has 
lately  made  a  grant  of  lands  lo  M.  Potapow  for  the  culti- 
vation of  hops.  lie  has  for  that  purpose  chosen  a  siCUa- 
ation  in  the  government  of  Moscow. 

Galvanism. 

Some  curious  Galvanic  experiments  \vere  lately  made 
by  Professor  Aldini,  in  Dr.  Pearson's  lecture  -  rooms* 
They  were  far  more  interesting  and  satisfactory  than  any 
we  have  yet  noticed  on  animals,  owing  to  the  pains  takea 
to  procure  the  fittest  subjects  for  the  operations. 

Among  other  important  facts,  it  was  decisirely  shown, 

1.  That  a  vital  attraction  subsists  between  a  nerve  and 
muscle  :  for  the  susj>ended  sciatic  nerves  of  a  frog,  after 
detaching  the  spine,  being  brought  near  the  intercostal 
muscles  of  a  dog,  while  tlie  assistant  who  held  the  frog 
did,  with  his  other  hand,  touch  the  muscles  of  the  thigh 
of  the  dog  (thus  forming  a  circle) ;  in  this  situation  the 
nerves  suspended  approached,  and  came  into  contact  with 
tlie  muscle,  as  evidently  as  a  silken  thread  is  attracted 
by  sealing-wax. 

2.  The  heart  of  a  rabbit  was  excited  to  action  in  a 
little  time  after  the  animal  was  killed  ;  but  vitality  disap- 
peared much  sooner  than  in  the  other  muscles :  so  that 
this, organ  is  the  pinmum,  and  not,  as  Harvey  asserted, 
the  vltimum  montns.  The  lungs,- liver,  and  spleen,  could 
not  be  excited  to  action,  even  immediately  after  the  ani- 
mal was  kllledi^ 

3.  The  most  important  fact  of  all  was  that  of  exciting 
cbn tractions  by  making  a  citcle  of  nerves  and  muscles  of 
different  animals,  without  any  metallic  exciter  or  con- 
ductor. 

4.  The 
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4.  The  head  of  an  ox,  recently  decapitated,  exhibited 
Astonishing  eiFects :  for,  the  tongue  being  drawn  out  by  a 
Iiook  fixed  into  it,  t)n  applying  tho  exciters,  in  spite  of 
the  strength  of  the  assistant  the  tongue  was  retracted,  so 
as  to  detach  itself,  by  tearing  itself,  from  the  hook :  at 
the  same  time  a  loud  noise  issued  from  the  mouth  by  the 
absorption  of  air,  attended  by  violent  contortions  of  tlie 
whole  head  and  eyes, 

Chemistry. 

Seguin  has  discovered  a  new  triple  salt  composed  of 
sulphuric  acid,  soda,  and  ammoniac.  This  salt  crystal- 
lizes regularly,  is  fixed  in  air,  and  decrepitates  in  fire ; 
which  at  first  produces  a  disengagement  of  ammoniac^ 
and  afterwards  of  acid  sulphate  of  ammoniac  :  the  residue 
is  a  neutral  sulphate  of  soda. 

.  Fourcroy  has  found  that  red  oxyd  of  mercury,  digested 
for  eight  or  ten  days  with  ammoniac,  acquires  the  pro- 
perty of  fulminating. 

Guy  ton  has  prbved  that  not  only  barytes  but  all  salifi- 
able bases,  alkalino-argillaoeous,  or  alkaline  only,  are 
precipitated  by  prussiates  by  means  of  double  affinities. 

List  of  Patents  for  Inventions^  Sic. 
(Continued  from  Page  320.) 

J  ames.Gayleard,.  of  New  Bond-street,  Middlesex, 
StaymakejL' ;  for  long-stays,  short-stays,  and  corsetts,  on 
an  improved  construction.     Dated  February  1,  1803. 

Stephen  Hooper,  of  Walworth,  Surry;  for  machines, 
or  machinery,  upon  improved  principles,  and  methods 
o^*'Using  the  same,  for  the  purpose  of  cleansing  creeks, 
bars  of  harbours,  and  preventing  bars  from  making/ 
Dated  February  5,  1803. 

William 
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.  William  Hfiimv  Clayfield,  of  tlie  city  of  Bristol, 
Wine-merchant ;  for  a  method  of  reducing  and  extracting 
lead,   and  other  metals,   from  a   compound   substance, 
commonly  known  by  the  nande  of  Rcgulus. 
Dated  February  10,  1803. 

TiMOTrtv  Cobb,  of  Banbury,  Oxfordshire,  Woollen- 
manufacturer  ;  for  improvements  in  the  manufacturing  a 
certain  kind  of  piece  -  goods,  called  Shag,  or  'Piuslu 
Dated  February  21,  1S03. 

Jonathan  Woodhouse,  of  Ashbj'-de-la-Zouch,  Lei- .. 
cestershire,  Engineer ;  for  a  method  of  forming  a  cast- 
iron  rail,  or  plate,  which  may  be  used  in  making  iron- 
rail  roads,  or  ways,  for  the  working  and  running  of  wag- 
gons, carts,  drays,  and  other  carriages,  on  public  and 
other  roads ;  and  also,  a  new  method  of  fixing,  fasten- 
ing, and  securing,  such  cast-iron  rail,  or  plate,  on  such 

• 

roads.     Dated  February  28,  1803. 

Robert  Kirkwood,  of  Edinburgh,  Engraver,  and 
Copper-plate  Printer  ;  for  improvements  on  the  copper- 
plate printing-press.     Dated  February  28,  1803. 

Thomas  Johnson,  of  Bradbury,  Cheshire,  Weaver ; 
for  a  method  of  preparing,  and  dressing  cotton  warp. 

Dated  February  28,  1803. 

Robert  Mason,  of  Cumberland-street,  Portsea,  Hamp- 
shire, Gentleman  ;  for  improvements  on  a  common  wag- 
gon,  whereby  the  same  may  be  separated,  and  used  as 
two  carts,  which  he  denominates  the  '*  Patent  Hampshire 
Waggon."     Dated  February  28,  1803. 

Benjamin  Haden,  of  the  parish  of  Sedgley,  Staflbrd- 
shii^.    Bagging  Weaver;    for  an   improvement  in   the> 
ipanufacture  of  bagging,  for  packing  -of  naik,  an4  other 
purposes.     Dated  Fcbi^uary28,  1803.   - 
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Specificaiion  of  ike  Patent  granted  to  Thomas  Dawson^ 
of  JameS'Streety  Long  Acre^  in  the  Parish  of  St.  Mdrtin 
in  the  Fields^  in  ike  County  of  Middlesex ^  Tin  Plate- 

'  worker;  for  a  Lamp  or  Lanthom  upon  an  impr&oei 
Cansiructian^  which  may  he  used  with  or  without  a  Re^ 
ftectOTj  for  ike  Convenience  of  Trwoelling-CarriageSy  and 
other  useful  Pwposes,     Dated  November  25,  1802. 


With  a  Plate. 


JL  O  all  to  whom  these  presents  shall  come^  &c* 
Now  KNOW  Y£^  that  in  compliance  with  the  snid  proviso, 
I  the  said  Thomas  Dawson  do  hereby  declare  that  my 
said  invention  is  described  in  the  drawing  anddescripr 
tion  thereof  hereunto  annexed.     In  witness.whereof,  &c. 

Description  of  the  Drawings. 

(See  Plate  XVI.) 

Fig.  1  represents  a  circular  lamp  or  lanthorn^  made  to 
lit  intoy  and  turn  Jialf  rounds  in  Figs.  2  and  3,  and  wfaeB 
•'  Vol.  H. — Second  Series*  Fff  united 
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united  or  joined  by  solder  of  otherwise,  forming  a  case, 
blind)  or  shi^e,  for  Fig.  1,  for  shading  or  darkening  the 
light  when  required.     A,  is  a  small  bolt  or  pin,  made  to 
pull  up  and  push  down,  and  to  bolt  into  tube  B,  for  the 
purpose  of  fastening  door  C  when  shut.     D,  is  a  ring^ 
knob,  &c.  by  which  the  lamp  or  lanthom  ia  turned  when 
put  or  placed  in  the  blind  or  shade  Figs.i2  wd  3,  for  the 
purpose  of  shading  the  light  and  preserving  the  glass. 
Fig.  1,  when  put  or  placed  in  Figs.  2  and  3,  is  united  or 
made  fast  thereto  by  a  hasp,  or  other  proper  fastening, 
fixed  or  attached  in  the  usual  way  to  the  top  of  the  case. 
£,  is  a  small  tube  or  hole  to  receive  the  catch  or  con- 
trivance A  in  Fig.  4,  for  the  purpose  of  fastening  or 
uniting  Fig.  1  to  Fig.  2.    In  this  case  a  common  barrel  is 
used  therewith,  for  the  convenience  of  turning  the  lamp 
or  lanthomi  ro^nd  by  the  barrel  in  the  case,  diade,  or 
blind. 

'  Fig.  2,  represents  part  of  a  ease,  shade,  or  blind, 
which  may  be  either  united  to  Fig.  3^  or  tq  a  common 
barrel,  as  before  described.  Fig.  2  may  also  be  made 
tp  turn  round  on  the  outside  of  the  circular  lamp  or 
lanthom  if  required ;  in  that  case  the  lamp  or  lanthorn 
must  be  attached  or  fixed  to  the  carriage  in  the  usua) 
way,  and  an  aperture  or  opening  made  in  a  case,  blind, 
or  shade,  of  sufficient  length  and  width  to  admit  the  fas- 
tening of  the  lamp  or  lanthom,  so  that^  the  case  may 
freely  turn  round  backwards  and  forwards  when  the  lamp 
or  lanthorn  is  wanted  to  be  darkened. 

Fig.  4  represents  the  bottom  of  Fig.  2,  with  the  addi- 
tion of  A,  a  catch  or  contrivance  for  uniting  the  same  to 
Fi^r-  If  as  before  described. 

Fig.  5  represents  a  square  lampy  made  nearly  in  the 
usual  way  \  the  door  may  be  eiflier  made  to  open  or 
shut  as  Fig.  1 ,  or  let  dawn  by  a  hiiige  placed  or  fixed  at 

the 
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the  bottom  thereof,  and  fastened  at  the  top  by  a  bolt  or 
'pin  to  a  tube  adjoining  to  the  door. 

Fig.  6  represents  a  square  case,  shade,  or  blind,  made 
to  receive  Fig.  5.  When  Fig.  5,  placed  in  Fig.  6,  js  wanted 
to  be  shaded  or  darkened,  it  must  be  taken  out  and  re- 
versed with  the  glass  next  the  back  part  of  the  case^ 
shade,  or  blind,  and  vice  versd  when  light  is  again 
wanted. 

Fig.  7  represents  the  rim  or  t6p  of  Fig«  6.  A,  A,  are 
hasps,  or  other  fastenings,  for  uniting  or  fostening  the 
lamp  or  lanthorn  to  Fig.  6. 

Thus  have  I  given  what  I  conceive  to  be  a  plain  d^-** 
scription  of  two  of  the  most  common-formed  lamps  ot 
lanthorns  in  use,  which  will  be  sufficient  for  any  work- 
man of  common  abiUties  not  only  to  make  the  same,  but 
every  other  description  of  lamps  or  lanthorns  to  which 
the  principle  of  my  invention  can  be  applied^  such  as 
,ovals,  oval  circulars,  octagons,  sextagons,  globular  tri- 
angulers  and  Italian,  (or  round  fronts  and  ^square  sides,) 
which  differ  only  from  the  above-described  lamps  or  lan- 
thorns in  form  or  shape,  the  sole  application  of  my  prin- 
ciple therefore  to  which,  as  well  as  to  all  other  lamps  or 
lanthorns  to  which  my  invention  can  be  applied,  I  claim 
a$  constituting  my  invention.  The  case  is  so  constructed 
as  to  act  as  a  shade  oc  blind  to  circular^  square,  and 
other  shaped  carriage,  or  other  lamps  or  lanthorns,  for 
the  purpose  of  shading  or  darkening  the  light  when  re- 
quired, and  preserving  the  glass  from  being  broken  ;  and 
if  any  accident  should  happen  to  the  carriage,  that  the 
same  may  be  taken  out  of"  their  cases,  &c.  and  used  9A 
hand  lanthorns,  and  at  pleasure  replaced  agaio^ 

In  witness  whereof ,  &c« 

Fff2  S^ykatiofi 
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Specijicatmi  of  the  Patent  granted  to  William  DoBspi^^ 
of  the  Strand y  in  the  City  of  Westminster^  Hardware^ 
man;  for  certain  Methods ^  by  means  of  Machi$ieiyj^ 
necer  before  applied  for  that  Purpose^  of  chasing  awatf 
Flies  J  and  venomous  Insects  ^  calculated  to  promote  tlie 
free  CirciUatum  of  Air  in  Hd^mns^  and  to  disperse  the  of- 
fensive Effluvia  and  Steam  arisijigfrom  Meaty  Ftand^,,  4fc. 

Dated  November  25,  1802. .  With  a  Plate. 

X  O  all  to  wbom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  pro- 
yiso,  I  the  said  William  Dobson'do  herdyy  describe  and 
ascertain  the  nature  of  my  said  invention,  (which  I  deno- 
minate the  Zephyr,)  as  fallows ;  that  is  to  say :  In  de- 
scribing the  form  of  this  machine,  I  shall  endeavour  to 
avoid,  as  much  as  possible,  the  introduction  of  technical 
terms,  using  only  such  as  are  most  universally  understood. 
The  zephyr  consists  of  the  following  parts,  viz.  the 
pillar  marked  fl  a  a,  (Fig.  l,  Plate  XVI.)  at  the  top  of 
which  is  a  globe,  vase,  urn,  or  flat  circular  box,  marked 
by  for  containing  the  movements,  which  are  wound  up  by 
a  key  at  the  hole  r,  the  arms  oa  which  the  sails  are 
drawn  d  d  if,  the  whole  of  which  is  supported  by  a 
moveable  pedestal  e.  The  pillar  consists  of  cylindrical 
tubes,  of  different  diameters,  the  smallest  of  which  is 
inserted,  and  slides  into  the  larger,  like  those  of  a  tele- 
iBcope,  by  which  means  the  sails  may  be  so  altered  as  to 
act  either  abqve  the  heads  or  before  the  faces  of  the  com- 
pany, as  may  be  most  agreeable,  so  that  the  pillar  is 
fixed  or  draws  out,  screws  out  or  winds  up,  of  one  piece 
or  many,  plain  or  ornamented.  The  urn  or  box  at  the 
top  of  the  pillar  contains  the  power  which  gives  motion 
to  the  machine ;  it  consists  of  the  strongest  and  simplest 
€\odk,  JAck,  and  watch  work,  that  can  be  i^ed.    There 

are 
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are  various  kinds  of  these  machines,  which  variety  neces- 
sarily demands,  that  the  powers  of  them  should  differ 
according  to  the  effect  required  of  them,  and  agreeiAly 
to  the  nature  o^their  situations.  The  arms  oh  which  the 
sails  are  drawn  consists  of  tubes  similar  to  those  which 
form  the  pillar,  fixed  to  a  certain  length,  or  not ;  they 
are  made  to  move  horizontally,  or  any  other  way :  the 
arm  is  jointed  at  the  end,  that  the  sails  may  be  lifted  up 
put  of  the  way,  or  to  increase  the  velocity  of  the  ma- 
chiisie.  The  larger  machiaes  have  q.  screw  on  each  of  th& 
^rn^s,  to  place  them  at  a^y  elevation ;  and  spring  re- 
ceiverfi,  to  keep  them  ijp  securely  when  not  wanted  down. 
Tbe  sails  are  made  of  almost  every  material,  and  almost 
every  shape ;  among  those  wjjich  answer  best,  are  sifts, 
lawns,  Persians,  crapes,  gauzes,,  and  nettings ;  %o  whick 
anight  be  added  a  variety  of  ornamental  fringes,  which 
would  not  only  add  to.  the  beauty .  o^  their  appearance^ 
but  iii  many  instances  to  their  usefulness.  Nettings  are 
^orhaps  the  most  appropriate,  to  chase  away  winged  in- 
sects in  genevaJ. 

Having  thus  described  the  machine,  it  may  be  requi- 
site to  point  out,  briefly,  the  mode  of  its  operatioiK 
TJbe  machine  being  wound  up,  and  placed  in  its  intended 
situation,  its  sails  move  in  a  horizontal  direction,  (unless 
otherwise  icequired,)  aaid  propel  the  air  in  a  circular  cxHT- 
rent  eom'mensurate  (in  the  first  instance)  to  its  own  size- 
As  the  sails  revolve,  the  air  first  circulated  stimulates  a^d 
even  foroes  the  circumjacent  air  to  partake;  of  its  motion , 
which  likewise  oper;^ting  in  a  similar  maimer,  in  a  few 
seconds  circulates  all  the  air  in  the  room,  the  outer  part 
.of  the  circulation  being  repeatedly  driven  to  the  sides  of 
jthe  room,  it  rushes  along  in  %he  direction  of  the  sails  ^ttll 
^t  }s  forced  out  at  the  obimney,  the  usual  outlet  of  air. 

Fig.  2y  .is  a  zephyr,  suspended  from  the  deling. 

In  witness  whereof,  &c.. 

Specification 
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Spec^catwn  rf  the  Patent  granted  to  William  Plebs^  ^ 
Chdseaj  in  the  Cmmty  of  Middlesex ^  Gentleman ;  for 

-  certain  Methods  of  mamifactwiiig  Paper  for  various 
Purposes^  and  of  applying  one  of  the  said  Methods  to 
Purposesfor  which  Paper  hath  neoer  before  been  used* 

Dated  September  27,  1802. 

jl.O  all  to  whom  these  presents  shall  come,  &c. 
Now  KNOW  YE,  that  in  compliance  with  the  said  proviso, 
I  the  said  Wrlltam  Plees  do  hereby  describe  and  specify 
my  said  invention ,  as  follows.  My  first  invention  is  that 
of  a  paper  manufactured  of  any  of  the  various  substances 
already  known*  to  be  veined,  clouded,  mottled,  or 
q[>ecUed  in  difierent  colours,  by  adding^  paper-stuff, 
paper-shavings,  rags  of  linen,  Cotton,  or  silk,  straw,  hay, 
chaff,  tan,  tobacco,  snuff,  bark,  bran,  bronze,  sps^ngles, 
frosts,  foils,  or  any  other  substances  capable  of  being 
made  to  bed,  sufficiently,  into  the  stuff  which  forms  the 
ground.  These  veins,  clouds,  mottles,  or  speckles,  to 
be  mixed  with  the  stuff,  so  as  to  form  one  general  mass 
previous  to  the  dipping ;  and  either  cut  or  torn  by  hand, 
by  the  engine,  or  by  any  other  machine  more  suitable, 
or  as  most  convenient ;  olr  else  to  be  sprinkled  or  poured 
over  the  mould  before  dipping  ;  or  over  the  sheet  before 
or  after  couching ;  or  received  on  the  mould  by  repeated 
dippings  before  couching ;  or  by  couching  two  or  more 
deliveries  on  each  other.  My  invention  being  that  of 
making  paper  of  various  colours  in  the  same  sheet,  by 
adding  substances  of  different  tints,  and  which  the  several 
methods  above  described  will  attain  in  a  variety  of  wajrs 
according  to  fancy.  My  second  invention  is  for  apply*- 
ing  the  above,  and  also  any  other  description  of  paper^ 
capable  of  being  rendered  elastic,  to  the  purposes  oi  lea- 
ther. 
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ther,  bj  tanning,  txCttyingj  or  dressing  them,  ip  any  of, 
or  all  the  various  methods  already  known  for  finishing 
leather,  from  the  hide  or  skin«  The  methods  I  haw 
principally  used,  are  by  taking  wool  or  wooHen  rags, 
either  alone  or  mixed  with  those  of  linen,  cott^,  hemp, 
or  flax,  or  what  is  generally  called  junk,  the  principal 
properties  intended  to  be  given  being  tllose  of  jtrei^^ 
and  elasticity.    In  wtjtnesa  whereof,  &c« 

« 

« 

'  '      '  ■  ■  ■'-  '       ■  t.-       ■  I       I        ■     .  ..I  -I  -.  ■  -7   .     .  mf< 

specification  of  the  Pateni  granted  io  William-Hjo^T 
Clayfii^ed,  of  the  Cift/  of  Bristol,  Wine-merchant ;  far 
a  Method  4>f  reducing  and  extracting  X^  4md  ether 
petals  from  a  compound  Substance ,  c&mmanly  Jcncfwn  hf 
the  Name  of  Regidus  or  Hegulcj  end  at  premit  obtained 
{IS  the  fiesidtie  or  Refuse  of  certain  Ores  at  thejjeai^ 
furnaces ,  and  also  obtained  in  other  Works  or  Mammae-' 
tones ;  which  said  JRcgiUtis  appears  to  consist  chiefy  of  ike 
Oxides  of  Lead  and  Arsenic y  and  also  frmi  Ores  cr  jw- 
five  Minerals y  qjf  nearly  the  same  Composition^ 


Pated  February  10,  1803. 
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O  all  to  whom  these  presents  shaB  come,  &e. 
Now  KNOW  YE,  diat  in  com^diance  with  the  said  proviso, 
I  the  said  William-Heniy  Glay field  do  hereby  declare, 
that  my  said  invention  is  described  in  manner  following^ 
that  is  to  say :  Instead  of  the  ordinary  treatment  to  which 
the  oves  of  lead  are  most  commonly  subjected,  (that  is  to 
say,  roasting  at  a  low  red  heat,  with  or  without  the  ad« 
ditipn  of  coal  and  lime,  and  subsequent  fusion  by  a 
stronger  heat,  followed  by  drying  up  with  lime  and^coal, 
and  a  succeeding  fiision,)  1  adopt  the  following  process. 

I  cover 
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I  covef^thft  bottom  of  tte  furnace  with  a  considerably 
greater  proportion  of  lime  than  would,  be  required  for 
lead  oitesy  and  itpon  the  said  lime  I  dispose  the  regulus^ 
and  immediately  proceed  to  fusion  by  a  strong  beat.     It  is 
oot  absolutely  necessary  to  use  lime  in  this  first  fusion^ 
though  it  is  most  advantageous  so  to  do.     To  the  fosed 
mass  I  then  add  a  much  larger  pfopoition  of  coal  and  of 
lime  than  is  commonly 'used  in  drying  up  or  checking  the 
fusion  of  lead  ore.     By  the  last-mentioned  addition,  a 
considerable  quantity  of  the  lead  is  separated  in  the  me- 
tallic state,  and  runs  to  the  bottom  of  the  furnace,  where 
It  is  to  be  immediately  tapped  out ;  and  any  portion  of 
the  fosed  regulus  which  may  have  passed  along  with  it, 
is  to  be  taken  tip  and  returned  into  the  furnace.     1  then 
stdd  more  coal  and  lime,  and  rake  up  the  remainder  of 
the  charge  towards  the  flame,  in  order,  by  a  strong  heat, 
to  separate  still  more  of  the  lead  ;  and  I  repeat  this  pro- 
Cess  of  adding  lime  and  coal,  and  raking  up,  during  the 
remainder  of  ten  or  twelve  hours,  reckoned  from  the  com- 
inencement  of  the  whole  operation  ;  at  the  end  of  which 
period  the    mass  will  be  found  in  a  state  much  less 
capable  of  fusion  than  before.  - 1  then  rake  out  the  re- 
sidue, and  expose  the  same  to  ,a  still  stronger  heat,  in  a 
'  furnace  of  any  other  construction,  in  order  to  extract  the 
remaiador  of  the  I«ad,  and  other  metals,  by  the  addition 
of  combustible  and  other  substances^   according  to  the 
well-known  practices  of  chemists. 

Or  otherwise,  in  case  the  furnace  first  used  be  capable 
of  raising  •and  supporting  a  sufficient  degree  of  heat,  then 
t^he  entire  course  of  operation  or  treatment  of  the  regulus, 
from  the  first  to  the  last  part  thereof,  may  be  conducted 
fuid  performed  in  the  said  last-mentioned,  furnace. 

And  I  do  fiurther  declare,  that  in  the  cases  where  coal 
is  herein-before  directed  to  be  used,  the  effect  of  reducing 
.  the 
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.the  irtetal  may  be  pfodoced  by  tatious  othcif  i^ell-knowfi 
combustible  substances,  in  like  manner  as  by  pit-coal, 
which  is  there  meant  and  prtifetred  for  its  cheapnfess^  dnd 
other  well-known  properties. 

And  farthei*,  that  id  some  cases,  sUch  as  thd  treat- 
ment of  ores,  similaf  irt  theif  nature  to  the  said  regulus^ 
it  will  be  found  adviseabl6  to  add  d  portipri  of  coal  in  the 
first  fusion  \  but  that  this ,  variation,  and  other  slight 
changes  in  my  said  method,  as  hei*ein-before  described, 
(witli  fegafd  to  the  quantities  of  materials,  and  to  thd 
time  of  continuing  the  several  operation^,  aiid  to  the  ma- 
nagement of  the  fii*e,  and  to  various  other  matters  and 
things,)  do  not  need  td  be  pointed  out  and  explained,  be- 
cause the  same  itiay  and  will  be  carried  into  ^ect,  with- 
out farther  instruction,  by  any  person  of  competent  skill 
to  be  trusted  with  the  manageihent  of  a  work  of  this  Ma- 
ture.    In  witness  whereof,  &c.  . 

Description^ a  Boat ^  of  a  peciiUdr  Construction y  flawed  a 
Life-Boat.  Invented  by  Mr,  Henry  Greathead,  of 
Smth  Shields. 

With  a  Plate. 

From  the  Transactions  of  the  Society  for  the  Encou- 
ragement  of  Arts,  Manufactures,  and  Commerce. 

The  Gold  Medal  and  Fifty  Guineas  were  voted  to  Air. 
Gkeathead  for  this  Invention^ 

X.  HE  following  particular  account  of  the  construction 

of  the  life-boat,  transmitted  to  the  Society  by  Mr.  Tho- 

liias  Hinderwell,  explains  upon  what  principle  it  is  built, 

^o  as  to  render  it  superior  to  any  othor  form  of  boat  for 
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the  dangerous  enterprises  for  which  it  was  intended,  and. 
has  been  used. 

The  length  is  thirty  feet ;  the  breadth  ten  feet ;  the 
depth,  from  the  top  of  the  gunwale  to  the  lower  part  of 
the  keel  in  midships,  three  feet  three  inches ;  from  the 
gunwale  to  the. platform  fwiihmj  two  feet  four  inches; 
from  the  top  of  the  stems  (both  ends  being  similar)  to  the 
horizontal  line  of  the  bottom  of  the  keel,  five  feet  nine 
inches.  The  keel  is  a  plank  of  three  inches  thick,  of  a 
proportionate  breadth  in  midships,  narrowing  gradually 
towards,  the  ends,  to  the  breadth  of  the  stems  at  the  bot« 
torn,  and  forming  a.  great  convexity  downwards.  The 
stems  are  segments  of  a  circle,  with  considerable  rakes* 
The  bottom  section,  to  the  floor-heads,  is  a  curve  fore 
and  aft,  with  the  sweep  of  the  keel.  The  flopr-timber 
has  a  small  rise  curving  from  the  keel  to  the  floor-heads* 
A  bilge  plank  is  wrought  in  on  each  side  next  the  floor- 
heads  with  a  double  tabbet  or  groove,  of  a  similar  thick* 
ness  with  the  keel  ;  and,  on  the  outside  of  this,  are  fixed 
two  bilge-trees,  corresponding  nearly  with  the  level  of 
the  keel.  The  ends  of  the  bottom  section  form  that  fine 
kind  of  entrance  observable  in  the  lower  part  of  the  bow  of 
the  fishing-boat,  called  a  Coble^  much  used  in  the  north. 
From  this  part  to  the  top  of  the  stem,  it  ia  more  elliptical, 
forming  a  considerable  projection.  The  sides,  fi*om  the 
the  floor-heads  to  the  top  of  the  gunwale,  flanch  oS*  on 
each  side,  in  proportion  to  about  half  the  breadth  of  the 
floor.  The  breadth  is  continued  far  forward  towards  the 
ends,  leaving  a  sufficient  length  of  straight  side  at  the , 
top.  The  sheer  is  regular  along  the  straight  side,  and 
more  elevated  towards  the  ends.  The  gunwale,  fixed 
on  the  outside,  is  three  inches  thick.  —  The  sides,  from 
the  under  part  of  the  gunwale,  along  the  whole  length  Df 
the  regular  sheer,  extending  twenty-one  feet  six  inches, 

•       are 
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are  cased  with  layers  of  cork,  to  the  depth  of  sixteen  in- 
ches downward ;  and  the  thickness  of  this  casing  of  cork 
being  four  inches,  it  projects  at  the  top  a  little  -^vithout 
the  gunwale.  The  cork,  on  the  outside,  is  secured  with 
thin  plates  or  slips  of  copper,  ilnd  the  boat  is  fastened 
with  copper  nails.  The  thwarts^  or  seats,  are  five  in 
number,  double  bankedy  consequetitly  the  boat  maj^  be 
fowed  with  ten  *  oars.  The  thxmrts  are  firmly  stanch- 
ioned. The  side  oars  are  short  f,  with  iron  tholes  and  rope 
grommets,  so  that  the  rower  can  pull  cither  way.  Thie 
boat  is  steered  %vith  an  oar  at  each  end  ;  and  the  steering- 
bar  is  one  third  longer  than  the  rowing-oar.  The  plat- 
form placed  at  the  bottom,  within  the  boat,  is  horizon- 
tal, the  length  of  the  midships,  and  elevated  at  the  ends, 
for  the  convenience  of  the  steersman,  to  give  him  a 
greater  power  with  the  oar.  The  internal  part  of  the 
boat  next  the  sides,  from  the  under  part  of  the  thwarts 
down  to  the  platform,  is  cased  with  cork;  thie  whole 
quantity  of  which,  affixed  to  the  life-boat,  is  nearly  seven 
hundred  weight.  The  cork  indisputably  contributes 
much  to  the  buoyancy  of  the  boat,  is  a  good  defence  in 
going  along-side  a  vessel,  and  is  of  principal  use  in 
keeping  the  boa;t  in  an  eifect  position  in  the  sea,  or 
rather  of  giving  her  a  very  lively  and  quick  disposition 
^o  recover  from  any  sudden  cant  or  lurch  which  she  may 
ireceive  from  the  stroke  of  a  heavy  wave.  But,  exclusive 
of  the  cork,^  the  admirable  construction  of  this  boat  gives 
it  a  decided  pre-eminence.  The  ends  being  similar,  the 
boat  can  be  rowed  either  way ;  and  this  peculiarity  of 
form  alleviates  her  in  rising  over  the  waves.     The  curva- 

*  Five  of  the  benches  are  only  used,  the  boat  being  generally  rQ^yed 
with  ten  oars. 

t  The  stiort  oar  is  more^mauageable  in  a  high  sea  than  the  long  oar^ 
and  its  stroke  is  more  certain. 
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ti)re  of  the  kce}  ^nd  bottopi  facilitates  her  n)ovemei)i  \vi 
turning,  and  contributes  to  the  ease  of  the  steerage,  as  at 
single  stroke  of  the  steeripg-oar  h^s  jui  immediate  effect, 
the  boat  moving  as  it  were  upon  ^  centre.  The  fine  en^ 
t;rancp  belpw  is  of  use  in  dividing  th^  wave?,  wbea 
rowing  z^gaipst  theip  ;  and,  combined  with  the  corjvexity 
of  the  bottom,  and  the  elleptical  form  of  the  stepi,  ad-? 
mils  her  to  rise  with  wonderful  buoyancy  in  high  sea, 
and  to  launch  forward  with  rjipidity,  without  shipping 
^ny  water,  ^vhen  a  coipipon  boat  would  be  in  danger  of 
being  filled.  The  fiaiic/iing,  pr  spreading  fornj  of  the 
boat,  from  the  floor-heads  to  the  gun  whale,  gives  her  ^ 
copsiderab}e  bearing ;  and  th^  continuation  of  the  breadth, 
well  forward,  is  a  great  support  to  her  in  the  sea-;  and 
it  has  been  found  by  experience,  that  boats  of  this  cpn-? 
struction  are  the  best  sea-boats  for  rowing  against  turbu- 
lent waves,  The  internal  shallowness  of  the  boat,  from 
the  gun\yale  down  to  the  platform,  the  convexity  of  the 
form,  and  the  bulk  of  cork  V'ithin,  leave  a  very  di^ai- 
pished  ?pace  for  tlie  water  to  occupy ;  so  that  the  life-r 
boat,  when  filled  with  water,  contains  a  considerably 
less  quantity  than  the  common  boat,  and  is  in  no  danger 
either  of  sinking  or  oveituining.  It  may  be  presumed, 
by  some,  that,  in  cases  of  high  wind,  agitated  ses^,  and 
)3roken  weaves,  a  bo;j.t  pf^such  a  bulk  cpuld  not  pre-r 
vail  against  them  by  the  forco  of  the  oars ;  \^t  the  life- 
boat, fi'om  her  peculiar  forni,  may  be  rowed  a-head^ 
when  the  attempt  in  ot|jer  boats  would  fail.  iBoats  of  the 
common  form,  adapted  for  speed,  a»re  of  course  put  irj 
motion  with  a  small  pow^r ;  but,  for  want  of  buoyancy 
and  bearing,  are  over-run^by  the  waves  and  sunk,' when 
impellqd  against  them  :  and  boats,  constructed  for  bur- 
then, meet  with  too  much  resistatice  from  the  wind  and 
«ea,  when  opposed  to  thci^i,  and  cannot  in  such  cases 
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be  rowed  from  the  shore  to  a  abip  in-  distress.  An  idea 
has  been  entertained,  that  the  superior  advantage?  of  the 
life-boat  are  to  be  ascribed  solely  to  the  quantity  of  cork 
affixed.  But  this  is  a  very  erroneous  opinion ;  arid,  I 
trust,  has  been  amply  refuted  by  the  preceding  obser- 
vations on  the  supereminent  construction  of  this  boat, 
jt  must  be  admitted,  that  the  application  of  cork  to  com- 
mon boats  would  add  to  their  buoyancy  and  security ; 
Wid  it  might  be  a  useful  expedient,  if  there  were  a  quan* 
tity  of  cork  qn  board  of  ships^  to  prepare  the  boats  with, 
in  cases  of  shipwreck,  as  it  might  be  expeditiously  done, 
in  a  temporary  way,  by  means  of  clamps ^  or  some  other 
contrivance,  -  The  application  of  cork  to  some  of  the 
boats  of  b}3  Majesty's  ships  *  might  be  worthy  of  consi- 
deration ;  more  particularly  as  an  experiment  might  be 
Pfiade  at  a  litUe  expense,  and  without  inconvenience  to 
the  bpats ;  or  may  prevent  pleasure-boats  from  upsetting 
or  sinking. 

The  life-boat  is  kept  in  a  boat-house,  and  placed  upon 
four  low  wheels^  ready  to  be  moved  at  a  moment^s  no- 
tice. These  wheels  are  convenient  in  conveying  the 
boat  along  the  shore  to  the  sea  j  but  if  she  had  to  travel 
upon  them  on  a  rough  road,  her  frame  would  be  exceed- 
ingly shaken.  Besides,  it  has  been  found  difficult  and 
troublesome  to  replace  her  upon  these  wheels,  on  her  re- 
turn from  sea.  Another  plan  has,  therefore,  been  adopt- 
ed. TwA  wheels,  of  Aine  feet  diameter,  with  a  move- 
able arched  axis,  and^.a  pole  fixed  thereto  for  a  lever, 
have  been  constructed.  The  boat  is  suspended  near  her 
centre,  between  the  wheels,  under  the  axis ;  toward  each 
extremity  of  which  is  an  iron  pifi,  with  a  chain  attached. 
When  the  pole  is  elevated  perpendicularly,  the  upper 

♦  The  Launches. 
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part  of  the  axis  becomes  depressed ,  and  the  chains  bebg 
hooked  to  ofe-bohs^  on  the  inside  of  the  boat,  she  is  raised 
with  the  utmost  facility,  by  means  of  the  pole,  which  is 
then  fastened  down  to  the  stem  of  the  boat.  , 

The  Scarborough  boat  is  uader  the  direction  of  a  com-r 
mittee.  Twenty-four  fishermen,  composing  two  crews  *, 
are  alternately  employed  to  navigate  her.  A  reward,  in 
cases  of  shipwreck,  is  paid  by  the  committee  to  each  man  , 
actually  engaged  in  the  assistance ;  and  it  is  expected 
that  the  vessel  receiving  assistance  should  contribute  to 
defray  this  expense.     None  have  hitherto  refused. 

It  is  of  importance,   that  the  command  of  the  boat 
jshouM  be  entrusted  to  some  steady,  experienced  person, 
who  is  acquaitited  with  tlie  direction  of  the  tides  or  cur- 
rents, as  much  skill  may  be  required  in  rising  them  to 
the  most  advantage,  in  going  to  a  sliip  in  distress.     It 
should  also  be  recommen(jlQd^  to  keep  the  Aeaief  of  the  boat 
to  the  sea^  as  much  as  circumstances  will  admit ;  and  to 
give  her  an  accelerated  velocity  to  meet  the  wave*   Much 
caution  is  necessary  in  approaching  a  wreck,  on  account 
of  the  strong  reflux  of  the  waves,  which  is  sometimes 
attended  with  great  danger.     In  a  general  way,^  it  4s 
safest  to  go  on  the  tee  cpiarter ;  but  this  depends  upon 
the  position  of  the  vessel  \  and  the  master  of  the  boat 
should  exercise  his  skill  in  placing  her  in  the  most  con* 
vcnient  situation.     The  boatmen  should  practise  them- 
selves in  the  use  of  the  boat,  that  they  may  be  the  better 
acqiiainted  with  her  movements  ;*  and  they  should  at  all 
tim^  be  strictly  obedient  to  the  directions  of  the  person 
wIm  is  appointed  to  the  command* 


^  Ttvo  crews  are  appotntpd,  that  there  may  be  a  sofficient  number 
fcdcl^  in  case  of  any  absence*  ^ 
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The  great  ingenuity  which  has  been  displayed  in  the 
construction  of  the  life-boat,  leares  scarcely  any,  room 
for  injprovement ;  but  some  have  supposed,  that  a  boat 
of  twenty-five  feet  in  length,  with  a  proportionate  breadth, 
would  answer  every  ptarpose  of  a  larger-  one,  A  boat  of 
these  dimensions  would  certainly  be  lighter,  and  less  ex- 
pensive ;  but  whether  she  would  be  equally  shfe^XkA  steady 
in  a  high  sea  I  cannot  take  upon  myself  to  determine. 

Mr.  Greathead,  of  South  Shields,  the  inventor,  under- 
takes to  build  these  boat^,  and  to  convey  them  to  any 
port  in  the  kingdom.  He  is  a  worthy  man,  in  whom  a 
confidence  may  be  reposed,  and  will  build  upon  mode- 
rate terms  of  profit. 

Mr.  Greathead  gives  theJoUawing  general  Instructions  for 
the  Management  qf  the  Life^Boat  at  Sea ;  and  a  brief 
Accwmt  of  the  Method  practised  at  Lowestofe^  in  Suffolk ^ 
ifremwiixg  the  Boat  belonging  to  that  Place  to  and  from 
the  Sea. 

The  boats  in  general  of  this  description  are  painted 
white  on  the  outside,  this  colour  more  immediately  en- 
gaging the  eye  of  the  spectator  at  her  rising  from  the 
hollow  of  the  sea,  than  any  other.  The  bottom  of  the 
boat  is  at  first  varnished  (which  will  take  paint  after- 
wards), for  the  more  minute  inspection  of  purchasers. 
The  oars  she  is  equipped  with  are  made  of  fir,  of  the  best 
quality,  having  found  by  experience  that  a  rove-ash  oar 
that  will  dress  clean  and  light,  .is  too  pliant  among  the 
breakers  ;  and  when  made  strong  and  heavy,  from  row- 
ing double  banked,  the  purchase  being  short,  sooner  ex- 
hausts the  rower,  which  makes  the  fir  oar,  when  made 
stiff,  preferable. 

In  the  management  of  the  boat,  she  requires  twelve  men 
to  work  her ;  that  is,  five  men  on  each  side,  rowing  double 

banked, 


4\e 


Descnptidn  of  a  Life-Seat 


banked,  with  an  oar  slung'  orer  an  if  on  thoie>  trith  a 
grorhmet  (as  pfovid^d)  so  as  to  enable  the  rower  ta  pull 
either  way  ;  and  one  man,  at  each  end,  to  steer  her,  and 
to  be  ready  at  the  opposite  end  to  take  the  steer-oar  when 
wanted.  .  As,  from  the  construction  of  the  boat,  she  is 
always  in  a  position  to  be  rowed  either  way,  without 
turning  the  boat,  when  manned,  the  person  who  steers 
her  should  he  well  acquainted  with  the  course  of  the 
tides,  in  order  to  take  erery  possible  adrantage  t  the  best 
method,  if  the  direction  will  admit  of  it,  is  to  head  the 
sea.  The  steersjman  should  keep  his  eye  fixed  trpon  tho 
wave  or  breaker,  and  encourage  the  rowers  to  give  way, 
as  the  boat  rises  to  it ;  being  then  aided  by  the  force  of 
the  oars,  she  launches  over  it  with  vast  rapidity,  without 
shipping  any  water*  It  is  necessary  to  .  observe,  that 
there  is  often  a  strong  reflux  of  sea,  occasioned  by  the 
stranded  wrecks,  which  requires  both  dispatch  and  care 
in  the  people  employed,  that  the  boat  be  not  damaged. 
When  the  wreck  is  reached,  if  the  wind  blows  to  the 
land,  the  boat  will  come  in  shore  without  any  other  effort 
than  steering. 

I  would  strongly  recommend  practising  the  boat,  by 
which  means,  with  experience,  the  danger  will  appear 
less,  from  the  confidence  people  will  have  in  her  from  re- 
peated trials. 

The  life-boat  may  be  launched  from  any  beach,  when 
wanted,  with  as  much  ease  as  any  other  boat,  by  pro- 
per assistance.  The  distance  from  the  boat-house,  at 
Lowetoffe,  to  the  shore,  is  One  hundred  yards,  and  the 
boats'  crew  can  run  her  down  in  ten  minutes.  When  the 
sea  does  not  tumble  in  upon  the  beach  very  much,  the 
boat  may  be  easily  launched  by  laying  the  ways  as  far  as 
possible  in  the  water,  and  hauling  the  carriage  from  un- 
der her. 

Whea 
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.  Whan  th^e  i$  a  gieat  sea  on  the  beach^  the  T)oat  must ' 
be  launched  from  the  carriage  before  she  comes  to  tha 
surf,  oti  planks  laid  across,  as  other  boats  are  launched ; 
the  people  standing  on  the  ends  to  prevent  the  sea  moving, 
them  ;  then,  with  the  assistance  of  the  anchor  and  cable^ 
(which  should  be  laid  out  at  sea  for  the  purpose,)  the 
boat's  crew  can  draw  her  over  the  highest  sea* 

Upon  the  boat  returning  to  the  shore,  two  double 
blocks  are  provided ;  and,  having  a  short  strop  fix^d  ia 
the  hole,  in  the  end  of  the  boat  next  the  sea,  the  boat  is 
easily  drawn  upon  the  carriage. 

KkFERENCES  tO    PLAtE   XVlI* 

^\^.  i ,  a  longitudinal  section  of  the  life-boat.  E  E  fi, 
the  sheer  or  curve  of  the  boat.  I,  I,  the  two  stems  oi^ 
fends.  K,  the  keel.  L,  L,  the  aprons,  to  strengthen  the 
fetemsk  M,  INf ,  the  sheets,  or  places  for  passengers, 
N,  N,  timber-heads,  or  boat-fastenings.  0,0,D,0,0| 
the  tholes  on  which  the  oars  are  slung  by  gi^omm^ts. 
*r,  flooritig  under  the  rowers^  feet* 

Fig.  2,  a  cross  section  of  the  life^boat.  F,  F,  the  out- 
side coatings  of  cork.  G,  G,  the  inside  cork  filling. 
H,  H,  the  outside  planks  of  th^  boat.  1,  one  of  the 
litems  of  the  boat.  K,  the  keel.  N,  N,  the  timber  heads. 
iP,  Pj  the  thwartS)  or  rowers'  seats*  R,  one  of  the  stati* 
chions  under  the  thwarts,  ea.ch  being  thus  firmly  sup- 
ported. S,  a  section  of  the  gang-board,  wbis^h  crossf^ 
the  thwarts,  and  forms  the  passage  from  oti^  end  of  thf 
boat  to  the  other.  T,  the  floor-heads,  qx  platform  fyr 
the  rowers*  feet.  V,  V,  the  two  bilg«  pieces,  neat|jr 
level  with  the  keel.  W,  W,  the  gunwales*  .X,  ^  t\ci%* 
bolt  for  the  head-fast,  there  bein^  another  also  ^  Xki% 
ether  end.     Y,  platform  for  the  steersman. 

Vol.  II. — ^Second  Series.  H  h  h  Fig. 


4ld  '  Tiescrtpiion  of  a  Life-Boat.' 

Fig  S,  a  truck  or  carri^^e,  with  four  wkeels,  to  con- 
vey the  boat  to  and  from  the  sea^  a^  an  oblong  fraine  of 
woody  consisting  of  two  long  {Meces,  hollowed  a  little  to 
admit  the  body  of  the  boat,  and  secured  by  the  cross 
pieces  i,  b.  c^c^c^Cj  four  low  wheels,  each  sunk  or  hol- 
lowed in  the  middle,  to  run  better  upon  a  raiUway  or 
timber-road.  d,  dj  two  indents  made  in  the  side-timbers^ 
that  the  bottom  of  the  boat  may  lie  firm  therein,  e^  e^ 
two  small  rollers,  moveable  in  the  cross  timbers,  for  the 
keel  of  the  boat  to  slide  upon.  /,/,  two  long  roUfers,  one 
at  each  end  of  the  frame,  to  assist  in  raising  the  boat  upoo 
or  sliding  it  off  the  truck  or  carriage. 

I  shall  have  a  complete  model  of  my  life-boat,  on  the 
scale  of  one  inch  to  a  foot,  ready  to  send  to  the  Society 
in  a  little  time ;  and  it  having  been  much  desired  that  the 
life-boat  might  be  brought  into  general  use,  for  ships^ 
(in  which  case  it  is  a  great  object  to  have  her  to  sail,)  I 
liave,  in  a  model  lately  maide,  adopted  the  sliding  keel, 
(an  improvement  of  the  Dutch  lee-board,)  with  the  ad* 
dition  of  one  of  them  at  one  end  sliding  angular,  so  as  to 
correspond  with  the  keel  of  the  rudder,  at  any  depth* 
This  angular  sliding  keel  is  entirely  new :  I  have  shewn 
the  improvement  to  several  nautical  men^  who  highly  ap- 
iprove  of  it. 

•  The  keeb  and  rudder  are  attached  ih  such  a  toanncr, 
that  she  can  be  easily  divested  of  them,  when  necessary^ 
and  will  then  be  the  exacit  foirm  of  the  original  life-boat. 
1  should  have  sent  vou  the  niodel  before  this  timfc :  but 
the  orders  for  life-boats  have  been  so  numerous,  and  so 
generally  prijssing,  that  I  have  not  yet  had  time  to  ex- 
'•cute  it. 

Since  the  award  of  the  S6ciety*s  bounty  to  Mr.  Great- 
head,  the  sutn  of  twelve  hundred  pounds  has  be^  voted 
to  him  by  parliam<&iit  fbr  Iiis  life*-boat.         • 
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He  has  also  received  other  rewards  on  the  same  ac- 
count from  the  Trinity-House,  and  Members  at  Lloyd's, 
which  have  been  noticed  in  the  public  newspapers. 

'  •     > 

Particulars  relative  to  the  Construction  ofj  and  Benefits  re- 

cfived  fronif  sundry  Life-Boats j    built  hy  Mr.  Henry 

Greathead,   or  under  his  Diy^ections,  in  and  since  i/{e 

JTear  1789. 

Account  of  the  South  Shields  Life-Boat. 

Frojj)  the  declaration  of  Sir  Cuthbert  Heron,  Bart,  of 
South  Shields,  it  appears,  that  when  the  Adventure  wsis 
fvrecked  in  178^,  on  the  Herd  Sands,  he  offered  a  reward 
for  any  seamen  to  go  off  to  save  the  men's  lives,  which 
was  refused ;  and  that  tlie  greatest  part  of  the  crew  of  the 
Adventurer  pe^fished  within  300  yards  of  the  shore,  and 
in  sight  of  a  multitude  of  spectatorjs.  The  gentlemen  of 
Soiith  Shields  immediately  mpt,  and  offered  a  reward  to 
any  person  who  would  give  in  a  plan  of  a  boat,  which 
should  be  apprpved,  for  the  preservation  of  men's  lives, 
Mr.  Greathead  gave  in  a  plan,  which  nujt  with  approba* 
tipj?  <  >  ^pmijjittee  w;|s  formed,  and  ^  subscription  raised^ 
foe  the  bqiJ4i"ig  of  ^  boat  upon  that  plan,  After  it  was 
built,  it  was  wi^h  sooje  diffipulty  that  the  sailors  were  in* 
duced  to  go' off  in  her  j  l^ut,  ip  consequence  of  a  reward 
offered,  they  went  off,  and  brought  the  cre\^  of  a  stranded 
vessel  on  shore;  Since  which  time  the  boat  has  been  rea- 
dily manned,  and  no  lives  have  been  lost  (except  in  the 
instances  of  the  crews  trusting  to  their  own  boats) ;  and, 
ill  his  opinion,  if  Mr.  Greathead's  boat  had  existed  at 
the  time  of  the  wreck  of  the  Adventure,  the  crew  would 
have  been  saved. 

From  other  accounts  it  appears,  that  in  the  year  1791 
tjie  ci:pw  of  a  brig,  belpngiug  to  Sunderland,  and  laden 
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from  the  westward,  were  preserved  by  this  life-boat,  the 
vessel  at  the  same  time  breaking  to  pieces  by  the  force  of 
the  sea.  ' 

On  January  1st,  n95,  the  ship  Parthenius,  of  New* 
castle,  was  driven  on  the  Herd  Sand,  and  the  life-boat 
went  to  her  assistance,  when  the  sea  breaking  over  the 
ship  as  the  boat  M-as  ranging  along-side,  the  boat  was  so 
violently  shaken  that  her  bottom  was  actually  hanging 
loQse  :  nndep  thei^e  circnpistances  ^hq  was  three  times  oft' 
to  the  ship,  without  beincr  affected  by  the  water  in  her. 

The  ship  Peggy  being  also  on  the  Herd  Sand,  the  life^ 
boat  went  off,  and  brought  the  crew  on  shore,  when  the 
plug  in  her  bottom  had  been  accidently  left  out ;  though 
she  filled  with  wr.ter  in  consequence,  yet  she  effected  the 
purpose  in  that  situation. 

In  the  latter  part  of  the  year  1796,  a  sloop  belonging 
to  Mr.  Brymer,  from  Scotland,  laden  with  bale  goods, 
was  wrecked  on  the  Hei^  Sand  ;  the  crew  and  passengers 
were  taken  out  by  the  life-boat ;  the  vessel  went  to  pieces 
at  the  time  the  boat  was  employed,  the  goods,  were  scat-> 
tered  on  the  sand,  and  part  of  them  lost. 

In  the  same  year,  a  vessel  named  the  Countess  of  Errol, 
was  driven  on  th^  Herd  Sand,  and  the  qrew  saved  by  the 
life-boat. 

October  15,  1197,  the  sloop  called  Fruit  of  Friends, 
from  Leitb,  coming  to  South  Shields,  was  driven  on  the 
Herd  Sand.  One  part  of  the  passengers,  in  attempting 
to  come  on  shore  in  the  ship's  boat,  was  unfortunately 
drowned  ;  the  other  part  was  brought  on  shore  safe  by  the 
life-boat. 

The  account  of  Captain  William  Carter,  of  Newcastle, 
states,  that  on  the  28th  November,  1797,  the  ship  Plan- 
ter,  of  London,  was  driven  on  shore  near  Tynemouth 
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Bar,  by  the  violence  of  a  galq ;  the  life-boat  came  ouf,' 
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and  took  fifteen  persons  from  the  ship,  which  the 'boat 
had  scarcely  quitted  before  the  ship  went  to  pieces ;  that, 
without  the  boat,  they  must  all  have  inevitably  perished,  as 
the  wreck  came  on  shore  soon  after  the  life-boat.  He 
conceived  that  no  boat,  of  a  common  construction,  could 
have  given  relief  at  that  time.  The  ships  Gateshead  and 
Mary,  of  Newcastle,  the  Beaver,  of  North  Shields,  and 
a  sloop,  were  in  the  same  situation  with  the  Planter. 
The  crew  of  the  Gateshead,  nine  in  number,  took  to 
their  own  boat,  which  sunk,  and  seven  of  them  were  lost ; 
the  other  two  saved  themselves,  by  ropes  thrown  from 
the  Mary.  After  the  life-boat  had  landed  the  crew  .of 
the  Planter,  she  went  off  successively  to  the  other  ves- 
sels, and  brouQ-Iit  the  whole  or  the  crews  safe  to  shore,  to- 
gether  with  the  two  persons  wlio  had  eiscaped  from  the 
boat  of  the  Gateshead, 

Mr.  Carter  ^dds,  that  he  has  seen  the  life-boat  go  to 
the  assistance  of  other  vessels,  at  different  times,  and 
that  she  ever  succeeded  in  bringing  the  crews  on  shore ; 
that  he  had  several  times  observed  her  to  come  on  shore 
full  of  water,  and  always  safe. 

Account  of  the  Northuynberlmid  Life-Boat. 

The  Northumberland  life-boat,  so  called  from  being 
built  at  the  expense  of  his  Grace  the  Duke  of  Northum- 
berland, and  presented  by  him  to  North  Shields,  was 
first  employed  in  November,  1798,  when  she  went  off  to 
the  relief  of  the  sloop  Edinburgh,  of  Kincardine,  which 
was  ^een  to  go  upon  the  Herd  Sands,  about  a  mile  and  a 
half  from  the  shore.  Ralph  Hillery,  one  of  the  seamen 
who  went  out  in  the  life-boat  to  her  assistance,  relates, 
that  she  was  brought  to  an  anchor  before  the  life-boat  got 
to  her ;  that  the  ship  continued  to  strike  the  ground  so 
heavily,  that  she  would  not  have  held  together  ten  mi^^ 
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nates  longer,  had  sot  the  life-boat  arrived ;  they  made 
lier  cut  her  cable,  and  then  took  seven  men  out  of  her, 
and  brought  them  oo  shore ;  that  the  sea  was  at  that  time 
8D  monstrously  high,  thfit  no  othor  boat  whatever  could 
have  lived  in  it-  He  stated,  that  in  the  event  of  the  life- 
i>oat  filling  with  wgter,  she  ^^ould  continue  ,stiil  upright, 
and  would  not  founder,  as  boats  of  ^  common  construc- 
tion do  ;  that  he  has  seen  her  go  o^l  scores  pf  times,  and 
never  saw  her  fail  in  bringing  oti  suph  of  the  crews  as 
staid  by  their  ships* 

It  aiso  saved  (as  appears  from  other  accounts)  thp  cr-ev 
oT  the  brig  Clio,  of  Sunderland,  when  she  strpcjc  upon 
the  rocks,  called  the  Black  Middens,  on.  the  jxqx^  sid^  of 
the  entrance  of  TynemouthTHavenj ^    . 

October  25,  1799,  the  ship  Quintillian,  from  St.  Pe- 
tersburgh,  drove  on  the  Herd  Sand,  from  the  force  of  the 
^a*wind  at  N.  E.  knocked  her  rudder  oflF,  and  was  ipuch 
damaged ;  but  the  crew  were  brought  on  shore  by  the 
life-bo^.  The  great  utility  of  this  hfe-boat  is  also  con? 
firmed  by  many  other  recent  circumstances :  one  among 
which  is  that  of  the  ship  Sally,  of  Sunderland,-  which,  in 
taking  the  harbour  of  Tyncmouth,  on  December  2.5,  1801 , 
at  nighty  struck  on  the  bar :  the  crew  were  brought  on 
^ore  by  the  life-boat,  but  the  ship  was  driven  among^ 
the  rocks. 

On  the  22d  of  January,  1302,  in  a  heavy  gale  of  wind, 
from  the  N.  N.  W.  the  ship  Thomas  and  Alice,  in  at-* 
tempting  the  harbour  of  South  Shields,  was  driven  on  the 
Herd  Sand :  the  Northumberland  life-boat  went  t^  her^ 
a^istance ;  took^  as  was  supposed,  all  the  people  put, 
and  pulled  away  from  the  ship  to  make  the  harbour,  when 
^lihey  were  waved  to  return  by  a  man  who  had  been  below* 
iktck.  On  taking  this  man  out  they  encountered  a  vioknt 
gt}^  of  wind,  under  the  quartej:  of  tb^  ship ;  tiie  ship  at 
...  '  the 
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the  same  time  drove  among  the  breakers ;  and,  entan-* 
gling  the  boat  with  hef,  broke  iiiost  of  the  oars  on  that 
side  of  the  boat  next  the  ship,  and  filled  the  boat  with 
water.  By  the  shock,  several  of  the  oars  were  knocked 
out  of  the  hands  of  the  rowers,  and  that  of  the  steersman. 
In  "this  situation,  the  steersman  quickly  replaced  his  oar 
from  one  of  those  left  in  the  boat,  aitd  swept  the  boat  be- 
fore the  sea;,  filled  with  water  inside  as  high  as  the  mid- 
ship gunwale :  the  boat  was  steered  in  this  situation  be- 
fore the  wind  and  sea,  a  distance  far  exceeding  a  mile^ 
and  landed  twenty-one  men,  including  the  boat's  trew, 
without  any  accident  but  being  wet. 

Mr.  HntderweUj  of  Scarborough^  comnnunicafedf  in  a  Let*- 
ter  to  Mr.  Grtaibead,  t/ie following  Account  (fjhe  Scar^ 
borough  Lift-Boat^ 

The  life-boftt  at  Scarborough,  which  wasf  built  wi^hoal 
liie  least  deviation  from  the  model  and  tl^  plan  which 
you  sent  hei'e  at  my  request,  has  even  exceeded  thd 
nxot  sanguine  expectations;  aaid  I  haVe  now  received 
experimental  conviction  ef  its  great  utility  in  case^  of 
shipwreck,  and  of  its  perfect  safety  in  the  mos^  agitated 

* 

^sea.  Local  prejudices  wnll  ever  exist  against  novel  in  vena- 
tions, however  excellent  may  be  the  principles  of  titeir 
construction ;  and  there  were  some,  at  this  place,  who 
disputed  the  performance  of  the  lifie^boat,  -until  a  circum*" 
stance  lately  happened,  which  brought  it  to  the  test  of 
experience,  and  removed  every  shadow  ^f  objection,  evea 
Irom  the  most  prejudiced  mii^d^# 

On  Monday,  th^  2d  of  November^  we  were  visited 
with  a  most  tremendous  storm  from  the  eastward,  and  I 
Scart^ly  eref  femember  seeing  a  more  monntainbos  sea. 
The  Aurora,  of  Newcastle,  in  approaching  the  harbour^ 
tf^as  driven  ashore  to  ih^  soilthward  ;.  and,  as  she  wa«^ 
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ilie  most  imminent  danger,  the  life-boat  was  imi^ediately 
lamiched  to  ber  assistance.  The  place  where  the  ship  lay 
was  exposed  to  the  whole  force  of  the  sea,  and  she  was 
surrounded  with  broken  water,  which  dashed  ovei*  the 
dec|is  with  considerable  violence.  In  such  a  perilous 
situation  the  Ufe-boat  adventured,  and  proceeded  through 
the  breach  of  the  sea,  rising  on  the  summit  of  the  waves, 
without  shipping  any  water,  except  a  little  from  the 
spray.  .On  going  upon  the  lee-quarter  of  the  vessel,  they 
were  endangered  by  the  main-boom,  which  had  broken 
loose,  and  was  driving  about  with  great  force.  This 
compelled  them  to  go  alongside,  and  they  instantly  took 
out  four  of  the  crew ;  but  the  sea  which  broke  over  the 
decks  having  nearly  filled  the  boat  with  water,  they  were 
induced  to  put  off  for  a  moment,  when  seeing  three 
boys  (the  remainder  of  the  crew)  clinging  to  the  rigging, 
and  in  danger  of  perishing,  they  immediately  returned^ 
and  took  them  into  the  boat,  and  brought  the  whole  to 
land  in  safety.  By  means  of  the  life-boat,  built  from 
your  plan,  and  the  exertions  of  the  boatmen,  seven  men 
and  boys  were  thus  saved  to  their  country  and  their 
friends,  and  preserved  from  the  inevitable  destruction 
which  otherwise  awaited  them.  The  boat  was  not  in.  the 
least  affected  by  the  water  which  broke  into  her  when 
alongside  the  vessel ;  and,  indeed,  the  boatmen  thought 
it  rendered  her  more  steady  in  the  sea.  I  must  also  add, 
that  it  was  the  general  opinion  that  no  other  boat  of  the 
common  construction  could  have  possibly  performed  this 
service ;  and  the  fishermen,  though  very,  adventurous, 
declared  they  would  not  have  made  the  attempt  in  their 
.own  boats. 

We  have  appointed  a  crew  of  fishermen  to  manage  the 
.boat,  under  the  direction  of  the  committee ;  and  the  men 
ar&  so  much  satisfied  with  the  perfoonjince  of  the  boat, 
V  ,  «  and 
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;iod  so  confident  in  her  safety,  that  they  are  emboldened 
to  adventure  upon  the  most  dangerous  occasion. 

By  other  accounts,  furnished  to  the  Society,  it  appears 
that  the  Scarborough  life-boat,  on  the  21st  of  November, 
1801,  WSLS  the  means  of  saving  a  sloop  belonging  to  Sun- 
derland, and  her  crew  consisting  of  three  men  and  boys  : 
also  the  Experiment,  of  London,  her  cargo,  and  crew 
consisting  of  eight  men  and  boys,  when  in  a  distressed 
and  perilous  situation,  on  the  22d  of  January  last,  which 
facts  are  attested  by  eleven  owners  of  ships  resident  in 
Scarborough, 

In  the  course  of  the  last  twelve  years,  several  ships  and 
vessels,  .which  have  not  been  included  in  the  above  ac- 
counts,  have  been  driven  on  shore  in  bad  weather,  and 
got  off  again  afterwards  :  the  crews  have  been  saved  by 
being,  taken  out  by  the  life-boat,  M'hereas,  if  they  had  re- 
mained on  board,  they  must  have  perished,  the  sea  ma- 
king a  passage  over  them. 
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Account  of  the  Hindu  Method  of  cultivating  the  Siigar^ 
CanCy  and  manufacturing  the  Sugar  and  Jagaiy  in  the  ■ 
Rdjahviundiy  District ;  interspersed  with  such  Retnurh 
(fs  tend  to  point  out  the  great  Benefit  that  anight  be  ex- 
pected frmn  increasing  this  Branch  of  Agriculture^  and 
improvifig  the  Quality  of  Sugar. 

By  Dr.  William  Roxburgh. 

From  thie  Asiatic  Annual  Register. 

xVt  a  period  like  tlie  present,  when  the  importation  of 
^l^ast  India  sugar  has  become  so  much  an  object  of  im- 
portance to  Great«Britain,  inconsequence  of  the  present 
ftate  of  some  of  the  best  of  the  West-India  sugar  islands, 
f very  inquiry  that  may  tend  to  open  new  sources,  from 
V«L.  11. — Second  Series.  Hi  Avhenc^^ 
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whence  that  wholesome  commodity  can  be  procured,  at 
the  cheapest  rate,  is  of  national  importance. 

I  believe  there  are  few  districts  in  the  company's  ex- 
^  tensive  possessions  where  there  will  not  be  found  large 
tracts  of  land  fit  for  the  culture  of  sugar  cane  \  but  I 
know,  from  experience,  the  introduction  of  a  new  branch 
of  agriculture,  amongst  the  natives,  to  be  attended  with 
infinite  trouble  ;  therefore,  where  we  find  a  province  or 
district,  in  which  the  culture  of  the  cane  and  making  of 
sugar  has  been  in  practice  from  time  immemorial,  there 
we  may  expect)  without  much  exertion,  to  be  able  to 
increase  the  culture,    and  improve,    if  necessary,    the 

<j[uality. 

In  the  northern  provinces,  as  well  as  in  Bengal,  Cada* 
pah,  &c.  large  quantities  of  sugar  and  jagary  are  maele  j 
it  is  only  hi  the  Rajahmundry  and  Ganjam  districts  of 
these  northern  provinces  where  the  cane  is  cultivated  for 
making  sugars.  I  will  confine  my  observations  to  the 
first,  where  I  have  resided  between  ten  and  deven  years* 
.  This  branch  of  agriculture,  in  tlie  above  mentioned 
sircar,  is  chiefly  carried  on  in  the  Peddapore  and  Petta- 
pore,  along  the  banks  of  the  Hyseram  river,  which, 
though  small,  has  a  constant  flow  of  water  in  it  the  whole  1 

}"ear  round,  sufficiently  large,  not  only  to  water  the 
'  sugar  plantations  during  the  driest  seasons,  but  sJso  a 
gTeat  variety  of  other  productions,  such  as  paddy,  gin- 
ger, turmerick,  yanw,  chillies,  &g.  This  stream  of 
water,  during  the-  driest  season,  renders  tbe  lands  ad^ 
joining  to  this  river  of  more  value,  I  presume,  than  al- 
most  any  other  in  India,  and  particularly  fit  for  the 
growth  of  sugar-cane.  -"" 

By  the  bye,  permit  me  to  observe,  that  of  all  the  parts 
of  India  that  I  have  seen,  this  seems  the  best  suited  for 
(lie  culture  of  the  mulberry  and  rearing  silk-worms,  as 

well 
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trdll  0n  account  of  tbe  cheapness  of  labour,  and  tbe  gene-* 
ral  abundance  of  pi*ovisions  for  the  natives^  as  for  the 
soi]>  climate,  and  situation. 

But  to  return  to  the  culture  of  sugar ;  in  these  two 
zimindaries  from  350  to  700  vissuais,  oi:  from  700  to 
1400  acres  of  land  (the  vissum  being  two  acres),  are  an- 
nually employed  for  the  rearing  sugar  cane,  more  or  lesg, 
according  to  the  demand  for  sugar ;  for  they  could  and 
would  with  pleasure,  if  they  were  certain  of  a  market, 
grow  and  manufacture  more  than  ten  times  ^  the  usufid 
quantity;  for  it  is  very  profitable,  and  there  is  abun- 
dance of  very  proper  land ;  all  they  want  is  a  certain 
market  for  their  sugar.  '  -      '         " 

Besides .  the  above-mentioned,  a  thurd  more  may  bib 
made  on  the  Delta  of  the  Godavarjr. 

From  the  same  spot  they  do  not  attempt  to  rear  a 
9econd  crop  oftener  tlian  every  thir<i  6r  fourth  year  %  the 
cane  impoverishes  it  so  much,  that  it  must  rest,  or  ht 
employed  during  the  two  or  three  inter tfiediate  years,  for 
the  growth  of  such  pIa^ts  as  are  found  to  imptpve  th6 
soil,  of  which  the  Indian  farmer  is  a  perfect  judge ;  they 
find  the  leguminous  tribe  the  best  for  that  purpose. 

The  method  of  cultivating  the  cane,  and  manufacturing 
the  sugar  by  the  natives  hereabouts,  is,  like  all  other 
works,  exceedingly  simple ;  the  whole  apparatus,  a  few 
jpair  of  buffaloes  or  bullocks  excepted,  does  not  amount 
to  more  than  a  few  ( 15  or  20}  pagodas  ;  as  many  thousand 
pounds  is  generally,  I  believe,  necessary  td  set  out  the 
West-India  planter,  ' 

The  soil  that  suits  the  cane  best  in  this  climate,  is  a  ' 
rich  vegetable  earth,   which,    on  expoiture  to  the  air, 
readily  crumbles  down  into  a  very  fine  mould  :  it  is  also 
necessaiy  for  it  to  be  of  such  a  level,  as  allows  of  its  being 
watered  from  tbe    river,   by    siiiiply    damming    it  up, 

li  i  ?  (wbicll 
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(which  almost  the  whole   of  the  land  adjoining  to  this 
river  admits  of,)  and  yet  so  high  as  to  be  easily  drained 

*  during  heavy  rains.  Such  a  soil,  and  in  such  a  situation, 
having  been  well  meliorated,  by  various  crops  of  legu- 
minous plants,  or  fallowing,  for  two  or  three  years,  is 
slightly  manured,  or  has  had  for  some  time  cattle  pent 
in  it ;  a  favourite  manure  for  the  cane  with  the  Hindu 
farmer,  is  the  rotten  straw  of  green  and  black  pessaloo, 
(phascolus  nungo  max).  During  the  months  of  April 
and  ^lay,  it  is  repeatedly  ploughed  with  the  common 

'  Hindu  plough,  which  soon  brings  this  loose  rich  soil  into 
very  excellent  order.  About  tiie  end  of  IVfay  and  be- 
ginning of  June,  the  rains  generally  set  in,  in  frequent 
heavy  showers ;  now  is  the  time  to  plant  the  cane :  but 
should  the  rain  hold  back,  the  prepared  field  is  watered, 
flooded  from  tlie  river,  and  while  perfectly  wet,  like  soft 
mud,  whether  from  rain  or  the  river,  the  cane  is  planted. 
The  method  is  most  simple ;  labourers,  with  baskeu 
of  the  cuttings  with  one  or  two  joints  each,  arrange 
themselves  along  one  side  of  the  field ;  they  walk  side 
liy  side,  in  as  straight  a  line  as  their  eye  and  judgment 
enables  them,  dropping  the  sets  at  the  distance  of  about 

eighteen  inches  asunder  in  the  rows,  and  about  four  feet 

row  from  row  ;  other  labourers  follow,  and  with  the  foot 

press  the  set  about  two  inches  into  the  soft  mud-like  soil ; 

which,   with  a  sweep  or  two  with  the  sole  of  the  foot, 

they  most  easily    and.  readily   cover ;    nothing  more  is 

* 
done,    if  the  weather  is  moderately  showery,    till  the 

young  shoots  are  some  two  or  three  inches  high,  the  earth 

is  then  loosened  for  a  few  inches  round  them,    with  a 

small  weeding  iron,  something  like  a  carpenter's  chisel ; 

ishould  the  season  prove  dry,    the  field  is, occasionally 

watered  from  the  river,  continuing  to  weed,  and  to  keep 

tb^  ground  logse  round  the  stook.    In  August,  two  or 

three 
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three  months  from  the  time  of  planting,  small  treiidite^ 
sire  cut  through  the  field  at  short  distances,  and  so  con«* 
trived  as  to  serve  to  drain  off  the  water,  should  the  sea- 
son prove  too  wet  for  the  canes,  which  is  often  the  case, 
and  would  render  their  juices  weak  and  unprofitable ; 
the  farmer  therefore  never  fails  to  have  his  field  plenti- 
fully and  judiciously  intersected  with  drains,  while  the 
cane  is  small,  and  before  the  usual  time  for  the  violent 
rains:  should  the  season  prove  too  dry,  these  trenches 
serve  to  conduct  thfe  water  from  the  river  the  more  readily 
through  the  field,  and  also  to  drain  off  what  does  not 
soak  into  the  earth  in  the  course  of  a  few  hours  ;  for  they 
say,  if  water  be  permitted  to  remain  in  the  field  for  a 
greater  length  of  time,  the  cane  would  suffer  by  it,  so 
that  they  reckon  these  drains  indispensably  necessary; 
and  upon  their  being  well  contrived  depends,  ih  a  great 
measure,  their  future  hopes  of  profit.  Immediately  after 
the  field  is  trenched,  the  canes  are  all  propped  ;  this  is 
an  operation  I  do  not  remember  to  have  seen  m,entioned 
by  any  writer  on  this  subject,  and  is  probably  peculiar 
to  these  parts.     It  is  done  as  follows : 

The  canes  are  now  about  three  feet  high,  and  gene- 
rally from  three  to  Jsix  from  each  set  that  lias  taken  root; 
and  form  what  we  may  call  the  stool ;  the  lower  leaves 
of  each  cane  are  first  carefully  wrapped  up  round  it,  so 
as  to  cover  it  completely'  in  every  part ;  a  small  strong 
bamboo  (or  two),  eight  or  ten  feet  long,  is  then  stuck 
into  the  earth,  in  the  middle  of  each  stool,  and  the  canes 
thereof  tied  to  it ;  this  secures  them  in  an  erect  position, 
and  gives  the  air  free  access  round  every  part.  As  the 
canes  advance  in  size,  they  continue  wrapping  them 
round  with  the  lower  leaves,  as  they  begin  to  wither, 
and  to  tie  them  to  the  prop  bamboos  higher  up,  during 
which  time,  if  the  weather  be  wet,  they  '  keep  the  drains 
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opeq ;  and  if  a  drought  prevails,  tkey  water  them  occa^ 
sionally  from  the  river,  cleaniog  aud  loosening  the  ground 
every  five  or  six  weeks :  tying  the  leaves  so  cai-efiilly 
round  every  part  of  the  canes,  they  say,  prevents  them 
from  crackipg  or  splitting  by  the  heat  of  the  sun,  helps 
to  render  the  juice  richer,  and  prevents  their  branching 
out  round  the  sides:  it  is  certain  you  never  see  a  branchy 
cane  here. 

In  January  and.  February  the  canes  are  ready  to  cut, 
which  is  about  nine  months  from  the  time  of  planting ; 
of  course  I  need  not  describe  it.  Their  height,  whea 
standing  in  the  field,  will  now  be  frora  eight  to  ten  feet 
(foliage  includ^),  and  the  naked  cane  from  an  inch  to 
an  inch  and  a  quartier  in  diameter. 

A  mill  or  two,  or  even  more,  according  to  the  extent 
of. the  field,. is  erected,  when  wanted,  in  the  open  air^ 
generally  under  the  shade  of  large  mdngoe  trees,  of 
which  there  are  great  abundance  hereabout ;  the  mill  is 
small,  exceedingly  simple,  and  at  the  same  time  effica- 
cious* The  juice,  as  fast  as  expressed,  is  received  in 
common  earthen  pots,  strained,  and  put  into  boilers^ 
which  are,  in  general,  of  an  oval  form,  composed  of 
Ul-made  thick  plates  of  country  iron  riveted  together. 

These  boilers  bold  from  80  to  100  gallons ;  in  each 
they  put  from  24  to  SO  gallons  of  the  stained  juice  ;  the 
boiler  is  placed  over  a  draft  furnace,  which  makes  the 
fire  burn  with  great  violence,  being  supplied  with  a  strong 
draft  of  air,  through  a  large  subterranean  passage,  which 
also  serves  for  an  ash-hole  :  at  first  the  fire  is  moderate^ 
but  as  tFie  scum  is  taken  off,  a  point  they  are  not  very 
|[)ice  about  in  these  parts,  as  they  look  up  to  quantity 
more  than  quality,  the  tire  is  by  degrees  increased,  so 
^s  to  make  the  liquor  boil>  very  smartly  ;  nothing  what- 
ever is  added  to  help  the  spurn  to  rise^  or  the  sugar  to 

gain, 
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giun,  except  when  the  Ranter  wants  a  small  qnaatiiy  for 
his  own  or  a  friend's  use ;  in  this  caae  tb^  add  abouir 
10  or  Id  pints  of  dweet  milk  to  every  ^  or  SOgaKcmt, 
or  boiler  of  jufice,  which  n6  doobt  improves  the-  qualilyr 
ei  the  sugar ;  the  scum,  with  this  addiidon^  oomes  ujp 
more  aimndantly,  and  is  more  carefully  romoTed. 

The  liquor  is  never  here  removed  into  a  second  boiiefy 
but  IS  in  the  same  boiled  down  to  a  pr<^p^  consistmcey* 
which  they  guess  at  by  the  eye  and  by  the  touch  ;  the  fir4i 
is  then  withdrawn ,  and  in  the  ^liie  vessel  sufl^ed  to^sool 
alittTe ;  when  it  becomes  pretty  thick,  they  stir  it  about 
with  stirring-sticks  for  some  time,  till  it  i>egins  to  tak«} 
the  form  of  sugar  ;  it  is  then  taken  out  and  put  on  mats, 
made  of  the  leaves  of  the  palmira  tree,  Clm^assusfiabeili^ 
fbrmisjf  wliere  the  stirring  is  continued  till  it  is  cold  ;  it 
is  then  put  up  in  pots^  baskets,  &c«  till  a  merchant  ap-*^^ 
pears  to  buy  it. 

'    The  Hindu  nanie  of  this  sugar  is  pansadarry  ;  Its  cojour 
is  often  fairer  than  most  of  the  raw  sugars  made  in  our 

.West  India  islands^  but  it  is  of  a  clammy,  unctuoos  na« 
tare*,  al)3orbing  much  moisture  during  wet  weather,  some- 
times sufficient  to  melt  a  great  deal  of  it,  if  not  carefoUy 
stowed  in  some  very  dry  place  where  smoke  has  access 
to  it. 

Many  of  the  planters  prrfer  that  sort  of  sugar  whicb 
they  call  helium,  and  Europeans  jagary,  because  it  keept 
weH  during  the  wet  weather,  if  kept  from  the  wet.  It 
generally  heirs  a  lower  price  ;  yet  they  say  this  disad» 
vantage  is  often  overbalanced  by  their  being  able  to  keep 
it,  with  only  a  trifling  wastage,  till  a  market  oflfers,  par- 
tSculariy  when  the  planter  has  not  an  immedik^e  market 

'  for  his  sugar;  besides,  canes  of  inferior  quality  axu^wer 
for  jagary  when  unfit  for  sugar* 

The 
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The  process  obsenred  for  making  jagary  differs  {ron 
the  above  described,  in  baring  a  quantity  of  quick-lime 
tbrown  into  tbe  boiler  with  the  cane  juice,  about  a  spoon- 
fui  and  a  half  to  every  six  or  seven  gallons  of  juice,  or 
nine  or  ten  spoonfuls  in  the  boiler*  Here  they  do  not 
remove  the  scum,  but  let  it  mix  with  the  liquor,  and 
when  of  a  proper  consts»tence,  about  four  or  five  ounces 
of  Gingeley  oU  (oil  of  the  seeds  of  sesavium  oiientakjj  are 
added  to  each  boiler  of  liquor,  now  ready  to  be  removed 
finom  the  fire,  and  very  well  mixed  with  it;  it  is  then 
poured  into  shallow  pits  dug  in  the  ground ;  they  are 
generally  'about  three  feet  long,  one  and  a  half  broad, 
and  three  inches  deep,  with  a  mat  laid  at  the  bottom, 
which  is  slightly  strewed  with  quick-lime  ;  in  a  short  time 
the  liquor  incorporates  into  a  firm  solid  mass ;  these  large 
€:akes  they  wrap  up  in  dry  leaves,  and  put  by  for  sale. 

Their  jagary  is  of  a  darker  colour  than  their  sugar, 
and  contains  more  impurities,  owing  to  the  careless  man- 
ner in  which  they  prepare  it,  by  allowing  all  the  scum  to 
reunite  with  the  liquor. 

The  half  vissum,  or  one  acre  of  sugar  cane,  in  a  toler- 
able season,  yields  aboul  ten  candy  of  the  above-mentioned 
sugar,  or  rather  more  if  made  into  jagary  ;  each  candy 
weighs  about  500lb.  and  is  worth  on  the  spot,  from  16  to 
^4  rupees,  according  to  the  demand.  In  the  West-Indies, 
the -acre,  (so  far  as  my  information  goes,  and  it  is  chiefly 
from  Mr.  Bcckford's  History  of  Jamaica,)  yields  firom 
14  to  20  cwt.  of  their  raw  sugar,  worth  on  the  island 
about.20 1.  ciurency  ;  here  the  produce  is  more  than  dou- 
ble, but,  on  account  of  its  inferior  quality,  and  the  low 
price  it  bears  on  the  spoty  the  produce  'does  not.  yield  a 
^reat  deal  more  money  than  in  the  West -Indies ;  .how- 
ever,  as  here  labour  is  incoinparably  cheaper,  the  India|} 
pla,nter  must  make  much  larger  profits. 

The 
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Tlie  situation  of  all  the  sugar  lands  hereabout  is  ex<« 
&ctly  alike,  beihg  the  middle  of  an  extensive  plain,  ad-^ 
joining  to  the  forementioned  river  $  the  soil  iii  all  is  aJsb 
inuch  alike,  so  that  the  produce  is  nearly  equal  in  aH, 
when  no  unfavourable  circumstances  bappeh:  this  i^ 
farther  proved  by  the  quantity  of  sdgar  a  measure  of 
juice  ^ill  yield :  here  it  is  altiiost  always,  except  in  a 
Very  rainy  season,  or  in  laid  down  or  Woifmy  cands,  about 
one-sixth  part,  that  is,  every  si:t  poiinds,  or  three  quarts 
bf  juice,  yield  one  pbutid  of  sugar;  In  Jamaica,  Mr. 
Beckford  says,  that,  on  an  aterage^  1800  gallons  of 
jiiice  may  be  reckoned  to  yield  an  hogshead  of  sugar> 
weight  1 6  cwt.  which  is,  within  a  trifle,  one  of  sugar^ 
from  eight  of  juice  ;  this  proves  our  juice  to  be  one-fourth 
part  richer  than  theirs*  From  the  abof  e  calculations,  it 
is  evident  that  bur  lands  hefeabout  are  better  adapted  for 
ihis  species  of  culture  .than  the  lands  in  Jamaica  :  for  here 
they  not  only  yield  a  larger  crop  of  canes,  but  the  juice 
thereof  is  also  richer ;  arid  were  our  planters  here  to  bring 
the  melasses,  &c.  into  account,  employed  in  the  West- 
Indies  for  the  distillatiori  of  rum,  their  profits  would  be 
still  greater  ;  for  at  present  sUch  refuse  they  give  to  their 
Cattle,  or  let  their  labourers  carry  away,  or  use  as  they 
ihink  proper;  and,  by  being  so  employed^  I  have  no 
doubt  but  it  is  productive  of  more  real  good  than  if  con- 
" verted  into  ardent  spirits ;  let  it  continue  to  be  so  em- 
ployed, is  my^  sincerd  wish;  for  ilie  longer  they  are 
ignorant  how  to  convert  W^hat  is  at  present  wholesome 
into  a  poison,  the  better  it  is  for  them  ;  they  have  already 
too  many  Ways  of  furnishing  themselves  with  spirits,  par- 
ticularly near  the  residence  of  Europeans. 

Here  the  canes,  while  growing,  seem  also  subject  to 
fewer  accidents  than  in  the  West-Indies*  1  will  mention 
them  briefly,  * 
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1st.  A  ytxy  wet  season  is  the  worst ;  it  injures  die 
canes  greatly,  rendering  them  of  a  reddish*  colour,  yield- 
ii^  a  poor  unprofitable  juice ;  here  they  reckon  the  smaB 
heavy  pale  yellow  canes  the  best. 

2d.  Storms,  unless  they  are  very  violent^  do  no  great 
harm,  because  the  canes  are  propped ;  however,  if  they 
are  once  laid  down,  which  sometimes  happens,  they  be- 
come branchy  and  thin,  yielding  a  poor  watery  juice. 

3d«  The  worm  is  another  evil,  which  generally  visits 
them  every  few  years ;  a  beetle  deposits  its  e^s  in  the 
young  cane ;  the  caterpillars  of  these  remain  in  the  cane, 
living  on  its  medullary  parts,  till  they  are  ready  to  be 
metamorphosed  into  the  chrysalis  state;  sometimes  this 
evil  is  so  great  as  to  injure  a  sixth  or  an  eighth  part  of  the 
.field :  but,  what  is  worse,  the  disease  is  commonly  gene- 
ral when  it  happens,  few  fields  escaping. 

4tb,  The  flowering  is  the  last  accident  they  reckon 
upon,  although  it  scarcely  deser\'es  the  name ;  for  it 
rarely  happens,  and  never  but  to  a  very  small  proportion 
of  some  very  few  fields :  those  canes  that  flower  have 
very  little  juice  left,  audit  is  by  no  means  so  sweet  as 
that  of  the  rest. 

Say  the  average  quantity  of  land  employed  for  the 
growth  of  sugar  canes  in  these  parts,  the  zemindaries  of 
Peddapore  and  Pettapore,  independent  of  what  is  made 
on  or  about  the  islands  formed  by  the  mouth  of  the  Go-i 
davary,  is  550  vissums,  equal  to  II 00  acres,  and  to  pro- 
duce at  the  rate  of  10  candy,  or  about  44  cwt.  equal  to 
.  2^  hogsljeads  per  acre  ;  the  whole  produce  in  hogsheads 
will  annually  be  27,500  of  18  cwt.  each,  wliich  is  fully 
one-fourth  part  of  sugar  produced  in  the  island  of  Ja- 
^  maica ;  and  I  know  well,  that  the  quantity  might,  witli 
advantage  to  government,  I  wais  going  to  say,  but  that 
msst  be  left  to  be  determined  hereafter ^ — I  will  therefore 
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'  say,  with  advantage  to  the  zemindar,  farmer^  and  la- 
bourer, be  increased  to  any  extent.  All  the  security  the 
planters  want,  is  a  strict  adherence  to  the  agreement  he 
makes  with  the  zemindar  for  the  land,  and  a  certain  mar* 
ket  for  his  sugar,  at  eveii  tlie  lowest  price  stated.  I  ob» 
serve  that  the  farmer  would  require  to  have  the  agree-* 
ment  he  makes  for  the  rent  of  the  land  strictly  adhered 
to,  because  the  zemindar  raises  his  demand  if  the  crop  be 
good  ;  so  that  he  will  often,  in  a  favourable  season,  make 
fermers  of  all  denominations  pay  probably  a  fourth  more 
tlian  the  original  agreement:  such  injustice  they  are 
obliged  to  put  up  with,  as.  custom  has  rendered  it  com* 
mon,  and  they  have  no  idea  of  applying  for  redress ;  yet 
it  no  doubt  damps  the  spirit  of  industry,  and  prevents 
the  soil  from  any  farther  improvement  than  th^  bountiful 
hand  of  Nature  has  bestowed  on  it^  which,  in  these 
parts,  is  great  indeed. 

The  planters  in  these  parts  very  rarely  take  a  second| 
or  what  they  call  carsy  crop,  from  the  same  field ;  they^ 
say,  he  is  either  a  very  poor  or  a  very  lazy  farmer  that 
does ;  because  those  canes  yield  less  juice,  and  of  an  in- 
ferior quality,  jthan  plant  canes ;  however,  poverty  ob« 
liges  some  to  do  so.  This  carsy  crop  is  cut  and  manufac* 
tured  in  November,  which  is  a  busy  season  in  the  paddy 
fields,  &c.  As  this  is  the  time  for  reaping  the  course  Of 
e?irly  paddy  ftnd  natcheny,  and  for  sowing  various  sorts 
of  small  grain,*consequently  attending  to  the  sugar  works 
fit  that  time  of  the  year  is  inconvenient ;  besides,  the 
rains  are  frequent  during  this  month,  which  is  another 
very  great  drawback  attending  this  prop.  The  grand 
^ugar  crop  fortunately  happens  during  that  time  of  UiQ. 
year  (February,  March,  and  April)  when  there  is  scarce 
any  other  sort  of  work  in  the  field,  consequently  both 
{lumanity  and  policy  plead  in  favour  of  an  extended  scale 
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to  tfaisy  or  sucb  other  branqjies  of  agricnltore  as  eipploy 
(be  labourers^ a. waaon  when  there  U  little  or  nothing 
else  to  do. 

I  could  never  leaxn  that  any  one  had  ever  depended  on 
a  third  crop  from  the  same  field  \  for  they  say ,  if  thq 
second  is  so  much  inferior  to  the  first,  a  third  must  bQ 
atill  worse ;  here  hands  are,  or  rather  were,  so  numerousj^ 
and  labour  so  cheap,  that  they  find  it  much  more  profit* 
f^>le  to  plant  erery  year. 

In  the  Ganjaqi  district,  aboqt  Aska  and  Baramporej^ 
the  natives  make  most  excellent  sugar  and  sugar*candy^ 
but  in  small  quantities ;  the  sugar  is  in  loaves,  oi  a  large 
grain,  and  often  as  perfectly  white  as  what  is  called  ii^ 
England  single  refined  sugar,  and  the  sugar-candy  is  su- 
perior to  aAy  thing  of  the  kii^d  I  ever  saw. 
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bescripimi  qf  some  Improvements  on  the  common  Fire^ 

Place.    Jmenied  by  Messrs.  Cha&us  and  Ravhaelus, 

Peau. 

With  a  Plate, 

Froi4  the  Teaksactiovs  of  the  Aic^aipAW 
Philosofhical  Traksactioms. 

Messrs.  Peale  have  obtained  an  American  Patent  Jar  these 
Jmprofoements  after  the  Com'^ttnication  dj^ie  Pe^igns  lot 
the  Socie^. 

Jr  IRE-PLACES  now  in  use  ace  often  subject  to  smoke, 
and  the  unnecessary  consumption  of  great  quantities  of 
fuel,  without  sufficiently  warming  the  apartments,  occa- 
^on^d  by  the  great  quafntity'  of  heat  escaping  through 
l!be  fbnocls;^  consequently  being  lost  in  the  external  ab  y 
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wM^eav  those  built  after  thi$  ip9^6)s  h^ewith  senti  arm 
not  liable  to  tfioke,  and  emit  the  greatest  quantity  of  heat, 

* 

into  the  apartments  through  cheaf^  durable^  tmd  ^akikrU 
fus  niateiids  *, 

The  art  of  economizing  fuel  wholly  consists  in  pre-; 
Ypnting  the  escape  of  heat^  and  directing  it  were  wanted, 
This  is  best  effected  by  taking  such  an  entire  comi&an4 
of  the  draught  as  that,  when  the  combustibles  are  ia^ 
flamed  sufficiently  to  continue  them  to  igi^ition,  their 
))^ty  destrucipn  may  be  prevented  by  lessening  th« 
flraught  as  xi^uch  as  possible  without  extinguishing  thf 
^e, 

J^mbs  considerably  Wanting,  as  in  the  form  given  by 
the  ingenious  Count  Rumford,  are  certainly  the  best  fot 
^browing  out  heat,  and  with  the  addition  of  the  sliding* 
piantle  and  valve,  or  danaper,  &g«  will  be  found  tl^e  i^o^ 
CBfnfor^le^  safcy  and  ecor^izing^ 

.      ExPLAIsTATIOK  OF   PlATE   XVIII, 

A^  i«  the  sliding-matitle,  made  of  sheet-^iron  or  cop- 
per ;  xSafi  frame  Ksi  which  may  for  ornament  be  eoverecl 
with  plates  of  brass,  and  brass  may  also  cover  as  much 
pf  the  grooTf3  as  are  in  sight  on  eacih  ride  of  the  fire- 
place in  whieh  the  sUding-mantle  moves.  The  t^rnis  a,  a^ 
extend  to  such  a  length  as  to  free  the  marble,  and  let  the 
fofd  draw  perpendicwiftriy  over  the  pullies  ^1^;  the 
weights  to  balance  tb^  sliding-^antle,  and  move  freely 

*  Only  a  part  of  these  d^figns  are  now  published*  the  remainder  will 
form  a  more  general  essay  pf  econofnizing  fuel  and  labour,  by  varioui^ 
methods,  for  commoo  use,  and  more  especially  for  the  kitchen ;  which 
l^ienow  p^t  m  practice  at  the  Museum,  and  most  probably  will  be  sa 
^  improved  as  to  render  tbem  much  mor^  interesting  lo^tbe  pubHc^^ 
|j^  iaitl^v  pk^nvli^s  and  jgyMiyyiiitf> 
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khind  the  pila5ter8  or  frame  compoung  the  frontispiece 
•f  the  chimney. 

The  grooves  which  receive  the  tongues  of  the  sliding* 
inantlci  as  well  as  the  pullies,  must  be  fixed  firmly  in 
the  brick-work,  and  fitted  to  set  close  to  the  wall  form* 
iiig  the  front  of  the  chimney.  —  These  are  covered  by  the 
wood-work  and  marble  slabs,  which  may  be  omameiited 
according  to  the  prevailing  fiuhion. 

The  dotted  lines  shew  the  arms,  lines,  pullies,  ai^d 
weights  in  figure  B,  with  the  sliding-mantle  drawn  half 
way  down  to  the  hearth. 

The  frontispiece  will  be  most  copveni^nt  if  made  in 
two  or  more  parts.  That  part  extending  above  the  pro- 
jecting mantle-piece,  which  is  to  cover  the  pullies  and 
sliding-mantle,  needs  only  a  small  projection,  and  may 
be  made  of  pannel-work,  or  an  ornamental  mirror.  It 
should  be  separate  from  the  other  part  of  the  breast-wcMrk, 
in  order  to  replace  the  cords  when  worn  out, 

Iron  hold-fasts  drove  into  the  brick-work,  to  which 
tb§  breast-work  is  screwed,  is  far^  preferable  to  th^  old 
fuethod  of  putting  wooden  plugs,  which  always  shrinli 
with  the  drying  of  the  mortar,  and  in  a  short  time  leave 
ihp  frontispifice  in  a  shackling  pondition ;  but  if  screwv 
ed  to  iron  hpld-fa^(:3,  iire  firm,  and  such  parts  a$  will  bar 
necessary  to  remove  occasionally,  in  order  to  renew  the 
coxAsy  m^y  l)e  takpn  dQWQ,  ai^d  r^plaped  ifi  a  few  mii^ 
liutes. 

The  marble  cheel^s  as  usual  are  to  be  fixed  firm  to  the 
Irick-work,  covering  a  part  pf  the  grooves,  which  are  tp 
^-eceive  the  sliding-mantle,  but  the  upper  o^  cross  piece 
pf  marble  is  detached  from  the  arch,  allowing  the  slxding<p 
inantle  to  move  behind  it,  but  is  supported  on  the  chedd 
^t  each  ^nd  j  and  a  piece  of  hpop-iron^  the  length  of  th/k 
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InarUei  screwed  to  the  wood-work  on  the  bi^  part,  will 
itrengthen  and  keep  the  marble  in  it3  proper  place.       , 

The  valve  C,  made  of  sheet-iron,  is  placed  about  ten 
or  twelve  inches  above  the  opening  of  the  fire-place  in 
the  throat  of  the  chimney,  and  fitted  to  shut  close  on  the 
top  of  the  brick- work,  which  should  be  left  flat.  The 
pivots  Cf  c,  are  on  the  inner  front  of  the  fire-place,  and 
are  received  by  the  eyes  if,  d^  which  are  fastened  into  the 
brick-work<  The  reason  for  hanging  the  valve  to  the 
front  part  of  the  chimney-fltte  in  preference  to  the  back, 
Jls,  that  the  soot  which  falls  on  the  plate  in  sweeping  the 
chimney  may  fall  through  between  the  front  wall  and  the 
valve,  when  opened.  Besides  there  is  more  safety  ^in  the 
escape  of  heat  passing  up  the  flue  of  the  chimney  at  the 
back  than  in  the  front,  for  too  often  wood  is  placed  in 
the  brick-work  by  thoughtless  workmen,  to  the  great 
(danger  of  taking  fire,  e,  is  a  rack,  hinged  on  the  under 
tide  of  the  valve  at  y,  the  lower  or  rack  end  to  move 
freely  in  an  iron  loop  g^  which  is  fixed  in  the  jamb.  The 
advantage  of  this  method  is,  thati^e  valve  can  be  moved 
\vith  expedition  if  required,  and  if  the  notches  forming 
the  rack  are  close  together,  the  space  of  opening  for  tha 
draught  may  be  more  nicely  adjusted. 

The  back  and  cheeks  of  the  fire-place  may  be  made^ 
hollow,  yet  strong,  by  alternately  butting  against  the 
wall,  in  what  is  termed  by  the  bricklayers  Flemish  bond^ 
«— and  a  small  hole  made  near  the  hearth  of  this  hollowed 
way,  communicating  to  the  external  air  if  convenient ;  if 
not,  a  hole  may  be  made  near  the  floor  within  the  charn^ 
ber,  and  otW  openings  made  in  any  convenient  places 
higher  than  the  opening  of  the  fire-place,  to  let  the  heated 
air  pass  frqm  the  back  or  inner  part  of  the  brick-work 
Ibta  the  chamber. 

The 
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'  Thd  ^onvcniencies  of  this  fire-plaee  are,  that  ilie  fif«f 

,  .  • 

tnay  be  kindled  quickly,  and  after  \i  burns  freely,  the? 
^Ive  or  damper  being  lowered,  ieaTing  only  an  opening 
Sufficient  to  caity  off  the  ^moke,  which,  tti  a  well-eon- 
Btructed  chininey,  may  generally  be  closed  to  an  inch  and 
half  or  two  inches,  but  little  hea£  will  escape  in  the  thfoat 
of  the  fire-place. 

If  the  chimney  is  subject  to  sknoke,  it  ii  an  easy  ex« 
pedieht  td  lower  the  sHdtng-mantle  so  ad  to  increase  ihef 
draught; 

But  the  safety  from  the  dangers  of  fire  with  this  fire-* 
)>Iace  is  not  <ii  the  least  impctrtance,  for  whatever  fife  lA 
left  in  the  place  at  night,  with  the  vahre  dOse  shut,  and 
the  sKding-mantle  lowered  to  join  the  hcfatth,  the  firft 
.will  be  smothered.  In  like  manner  if  by  accident  ^€ 
soot  takes  fire  in  the  flue  of  the  chimney,  no  alarm  foi-'* 
lows,  as  it  may  instantly  be  extinguished. 

The  last  imprcfvement  which  lias  been  made,  is  to  re-' 
medy  the  evil  of  the  smoke  passing  b^rt ween  the  sliding- 
mantle  and  breast-work,  and  escaping  through  the  cte- 
tices  round  the  mantle-piece. 

A  hole  is  niad(^  in  the  brick- work  in  the  middle,  a  littli 
above  the  opening  of  the  fire-place,  forming  a  small  flo^ 
to  let  in  the  €fxtcfnal  air,  by  which  the  smoke  is  drivett 
back  into  the  chimney.  This  has  been  found  to  have  art 
admirable  effect  even  in  somei  chimnies  which  before  had 
smoked  so  as  to  be  decerned  incurabk. 


On 
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.On  the  Cdmposition  and  Use  of  Chocolate^ 

By  M.  Parmentier*  ' 

FroQvthe  Annax.es  de  Chimie-  . 

XxMONGST  the  substlnces  with  which  tha  conquest 
of  the  new  continent  has  enriched  the  old  is  tiie  cacao* 
With  this,  fruit  oi*  more  propfjrly  with  this  seed,    thai. 
Mexicaiis,    froni  time  immemorial,    px^epared  their  fa-> 
yorite  beVerage>  thocolate*    It  was  composed  of  cacao 

ed,  and  diluted  with  wat€lir ;  to  this  they 
added  maize  fldur  tb  giye  it  a  consistence,  and  pimento 
to  season  it;  They  were  strangei's  td  the  e^istenbe  of 
sugar,  for  the  cane  indigenous  to  Indiji.  beyond  the 
Ganges  was  not  introduced  into  St^  Domingo  till  the 
year  1506  by  iJesticaca  ;  and  Balastro  was  the  first  that 
submitted  th\s  plant  to  the  mill  in  America^ 

The  Spaniards  acquired  from  the  Mexicans,  their  extra* 
vagant .  no|:ion3  on  the  wonderful  properties  which  tliey 
ascribed  to  chocolate  ;  the  preparation  of  it >  rude  as  it  at* 
that  time  was, -soon  became  an  object  of  speculation  in 
their  hands  ^  thi^y  made  a  secret  of  it,  and  sold,  and  evcpL 
still  sell, to  other  nations,  as  chocolate  a  mere  paste, 
of  burnt  cacao,  pounded  and  made  up  in  cylindrical* 
rolls. 

The  cane  being  transplanted  into  our  colonies  tqn*^ 
dered  the  usd  of  sugar  more  common  in  Europe ;  it  soor 
became  general,  and  the  Spaniards  introduced  it  into,  the* 
preparation  of  chocolate  to  correct  the  disagreeable  taste; 
of  that  beverage  to  any  pei'son  not  accustomed  to  it : 
but  it  was  not  till  long  after,  that  other  nations  discoveired 
that  cacao  formed  the  basis  of  it,   that  sug^  was  the. 
reasoning,  and  that  cinnamon  *nd  Yarfilk  ^eire  the  spices 
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employed.  This  discovery  became  the  patrimony  <^  a 
nmnber  of  individuals^  wbo  in  their  turn  made  a  secr^ 
of  it-;  hence  arose  the  chocolates  of  Italy,  Portugal, 
and  Spain  9  ivhich  upon  comparison  are  in  no  respect 
superior  to  those  prepared  at  Paris  and  other  towns  of 
France.  How,  indeed,  should  those  countries  possess 
any  advantage  over  us  in  that  respect  ?  The  materials  of 
which  chocolate  is  made  are  not  cultivated  there  any 
more  than  with  us  ;  both  they  and  we  procure  them  from 
the  same  sources*  at  the  same  expense.  Besrdes,  at 
Naples,  Lisbon,  and  Madrid,  French  chocolate  has  the 
same  preference  :  but  it  is  decreed  that  none  shall  be  a 
prophet  iu  his  own  country,  and  that  proverb  is  likewise 
applicable  to  chocolate. 

I  shall  not  estamine  whether  chocolate  is  actually  de- 
serving 6f  the  praises  lavished  upon  it,  aftd  whether 
it  is  proper  in  all  circumstances  in  which  it  is  recom* 
mended  to  be  taken.  H  we  are  to  believe  the  writing 
of  the  physicians  of  the  two  worlds,  nature  has  infnsed 
into  the  cacao  a  remedy  for  all  the  disorders  that  afflict 
mankind,  and  the  mean?  of  prolonging  life  beyoifid  it9 
Usual  terrn.  But  it  is  difficult  to  avoid  exaggeration,  par** 
ticularly  when  speaking  of  productions  that  frequently 
possess  no  other  merits  than  that  of  growing  at  a  great 
distance  from  us,-  and  in  another  hemisphere.  Experience 
.imd  Observation  have  only  taught  us  that  chocolate,  when 
lightly  prepared,  is  a  light,  innocent  alimtent,  and  easy 
€3f  digestion ;  on  this  account  it  is  particularly  prescribed 
for  convalescents,  for  persons  of  delicate  eonstitutions, 
jsmd Jibose  advanced  in  years.  But  in  order  to  produce 
inrariafely  beneficial  effects,  the  ingredients  of  wSich  it 
is  cmnposed  must  be' judiciously  selected,  well  pre* 
pared  and  pei'fe(s(^y  ^iSfteed,  io  as  to  ferra  a.fine  homo* 
geneous  pa^, 
"  •  .    -    -^  -  Oar 
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r  Oft  the  othet  hand,  w'hcft  lye  reflect  on  the  nature  of 
4he  suLislanees  of  nvhich  chdcolate  is  cbttiposed,  and  the 
manner  of  effecting  their  combination,  we  are  compelted 
to  acknowledge  in  it  all  Jthe  characteristics  cf  a  prepa* 
ratidn  perfectly  pharinaceutiG,  and  to  confess  that  it  re« 
c[uire$  a  variety  of  pi^eeauti^ns,  and  an  intelligence  of 
which  mer^  worlcmen  ard  not  susceptible  without  liuper- 
jotendance,  and  without  direction. 

The  selection  of  the  cacao  is  not  suflFicient  to'  give  the 

.i^hocolate  the  quality  it  ought  to  have  ;  the  fruit  should 

be  passed  through  a  sieve,  then  dried  with  a  gentle  beat 

.10  deprive  it  of  humidity,  and  to  develop  the  smell  and 

laste  peculiar  to  it ;  it  must  be  picked  grain  by  grain  to 

.^epacate  frdio  it  the  skin,  the  germ,  or  shoot,  and  such 

|i^f  the  kernek  as  appear  to  be  spoiled :  the  cacao  thus 

picked,  must  be  pQunded  for  a  long  time  with  a  certain 

fjuantity  of  sugar  on  a  stone  heitted  gradually  on  a  saiid 

bath..    The  remainder  of  the  sugar  must  not  be  added  till 

the  second  pounding,  towards  the  conclusion  of  which 

operation  the  pulverize4  spices  are  thrown  in  together 

with  the  sugar.     It  is  then  divided  into  masses  of  any 

.determined  weight,  and  put  into  tin  moulds,  out  of  whiph 

it  is  taken  when  cold  and  wrapped  up.     Care  must  be 

^ken  to  keep  it  in  a  dry,  cool  pia^e*    Winter  is  the 

most  favorable  season  for  its  preparation. 

As  the  difierent  kinds  of  cacao,  if  employed  separately, 
would  not  affofd  fibocolate  of  a  good  quality,  it  i$  usuell 
Xo  mix  them  in  xertain  propdrtioqs,  according  to  tbe 
^fice  at  whieh  the  chocolate  is  to  be  sold,  and  the  fancy 
.9f  the  consumers :  sometimes  no  c^her  spice  th^^cinna^ 
moQ  is  introduced  into  the  composition ;  ivhen  Va^i^a  is 
^}s^d  with  it,  it  is  in  the  proportion  of  a  half,  4!>rte,  twd, 
jor  tht'iee  of  the  shells  cf  that  fruit  tq  4  p^itnd^  asthfe 
we^igbt  of  those  |ihells/is.  very  -uneciua). 

^  U  ?        Chocolate, 
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Chaoolate,  dras  composed,  ift  infinitely  preferable  to 
the  mere  paste  of  cacao,  which  is  sdil  prepared  in  the 
Antilles,  and  wfaioh  the  Spaniards  continue  to  9eni  ns, 
pretending  that  it  is  more  convenient  in  that  state,  be- 
cause a  person  may  add  sugar  and  spice  in  whatever 
proportion  he  pleases,  when  he  is  going  to  make  use  of 
it ;  but  the  bererage  thus  produced  is  nev^  perfectly 
homogeneous.  The  butter  of  the  cacao  is  always  seen  ' 
floating  on  the  surface ;  whilst,  on  the  contrary,  when 
the  sugar  is  mixied  andpouqded  with  thq  cacao  upon  the 
stone,  a  more  intimate  combination  of  all  the  principles 
takes  place  in  the  mixture.  In  short,  a  mpre  tho* 
roughly  incorporated  chocolate  is  obtained  mor^  readily 
dissoluble  in  water,  and  conseqnently  more  easy  of*  di- 
gestion ;  besides,  although  cacao  dpes  not  become  ran- 
cid so  easily  as  spmQ  fruits  of  a  similar  nature,  it  is  to  be 
feared  that  if  submitted  too  suddenly  to  the  actipn  of  the 
beat  necessary  for  pounding  the  kernel,  the  oil  or  butter 
which  it  contains  may  lose  its  natural  sweetness,  and 
becoipe  aciid  and  inflammatpry. 

Of  the  Frauds  committed  in  the  Mamifacture  of  Chocolate. 

\\\  a  comip^fCQ  from  which  ^e  should  expert  that  the 
love  of  humanit)",  that  piire  and  natural  seotiipent,  would 
banish  evety  intention  i^  deqei^e,  every  motive  of  sor- 
did interest,  it  ip  doubtless  distres^g.  to  see,  nevertfae- 
le^,  that  frauds  ai:e  multiplied  in  proportion  to  the  num- 
•l^er  of  diflerent  hands  throngh  i^hich  the  articles  pass, 
\\\  prdei;  to  aoquirei  an  alimentai^y  or  medicinal  property. 
My  intentioii  ^s  not  to  accuse  ail,  but  the  malpractices 
l^f  ^n^e  m^T)^faQt^rers  of  chocolate  oblige  me  (o  recon^- 
in^nd  perfjiin  pr^autions,  which  are  most  assui^edly  uo« 
|]^cessiiry  -v^ith  regard  to  maQy,-.iidk(>  fulfil  the  4utips<tf 

r  I  tJjcif 
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Aeir  useful  profession  with  an  integrity  worthy  of  Ae 
golden  age.  *    ' 

Baum6,  in  his  Elements  of  Pharviaafy  SLVtA  Bemachy, 
in  his  yirt  of  DistiUirig^  have  pointed  out  part  of  the 
frauds  committed  in  the  manufacture  of  chocolate.  J 
shall  think  myself  happy,  if  by  adding  a  few  observational 
jfco  those  published  by  the  above  chemists,  I  secure  to- 
chocolate  the  reputation  which  it  justly  deserves,  and 
wbiclji  it  has  lost  in  the  opinion  of  some  individuals, 
through  faults  in  its  preparation,  or  the  addition  of  mat- 
ters foreign  from  its  composition. 

Amongst  the  inany  persons  whom  I  ha\'«  heard  com-, 
plaining  or  chocolate,  I  shall  mention  a  woman,  of  a 
pretty  strong  CQnsjtitution,  who  had  been  directed  to  take 
Yt  by  way  of  medicine ;  the  injurious  effects  she  expe^ 
rienced  fronqi  it  gave  rpe  reason  to  suspect  the  quality  of 
her  chocolate  ;  I  ex;amined  >  it,  and  found  that  it  con* 
tained  ah  abundant  ferinaccons  mattej.  Now  this  sub- 
stance was  expressly  forbidden  her  by  her  physician ;  I 
persuaded  her  not  to  di^pontiniie  the  use  6f  chocolate, 
but  to  procure  some  elsewhere ;  the  indisposition,  indi- 
gestion, and  flatulencies,  by  i|(rhich§fie  ^^as  tormented, 
'left  her,  and  she  gradually  recovered.  Thus  the  very 
thing  to  which  s|)e  Was  indebted  for  her  cure,  would, 
perhaps,  in  time,  have  proved  fatal  to  her.      ' 

I  was  induced,  by  this  circumstance,  to  examine  other 
kinds  of  chocolate  bought  promiscuously  of  several  ma-, 
nufacturers.  I  found  some  of  them  perfectly  well  pre- 
pared ;  I  likewise  f&und  some  that  contained  wheat- 
flower;  others  the  flower  of  lentils,  peas,  and  beaits,  and 
even  the  feculee  of  potatoes.     These  substances^  it  may  be 

* 

tirged,  arc  innocent  in  ifbe  animal  economy  ;  I  admit  it ; 
but  in  circumstances  where  chocolate  forms  part  of  a. 
4it?t,  and  is  pr^criberd  as  a  medicinal  aliment,  they  must 

bo 
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fcc^extrem^y  prejudicial  to  health.  But  ifthUwerenat 
the  case,  why  shguld  they  be  introdiiced  ?  They  are  abso- 
]ut)ely  foreigpi  from  the  composition  of  chocokte.  These 
observatiQi^s  apply  to  all  those  ^dditiqns  so  highly  ex^ 
-tolled  in  the  advertisements  distributed  by  quacks  ii|  thin 
Jinc^  and  #hich  have  even  met  with  encouragement. 

But  supposing  what  is  not  the  case,  tliat  it  were  neces-. 
wry  to  maj^p  chocolate  thicjver  and  more  substantial,  the 
inixtur^  of  the  substances  should  not  ta^e  p}ace  till  tl|^ 
moment  qf  its  preparation ^  and  in  a  manner  under  the 
eye  of  the  cpnsuiner,  I  must  9):)serTe,  that  if  it  be 
thouglil^  useful  to  edd  farinai^cous  subbtances,  they  should 
always  be  emplpyed  in  the  state  of  feculae  o?  starch,  be* 
cause  then  they  ajnp  deprived  of  the  glutinous  or  extrac- 
tive substances,  and  cont^iii  only  the  real  alioicntary 
siibstanpe. 

The  compositipn  of  chocolate  ipust  be  distii^uislje^ 
from  its  preparation;  the  latter  is  the  business  of  the 
consumer ;  he  ipay  njix  with  it  the  yolks  of  <Eiggs,  tp  give 
bis  beverage  a  xaoTei  saponaceous  character,  and  may 
tise  milk'  insteird  of  water  to  augrx^ent  its  nutritive  qua-. 
]tty»  |t  is  evei^  remarked^  that  many  pt^ople  who 
cannot  take  milk  without  its  in$tantiy  turning^  sour, 
aine  enable  of  digestii>g  it  with  the  assistance  of  a  little 
chocolate  \  but  it  must  be  repeated  once  more,  that  whea 
^t  appears  proper  to  the  physician  to  prescribe  it,  it  is  a 
medicine,  on  the  effects  of  which  he  coonot  rely  if  itsf 
pomposition  be  arbitrary  and  variable. 

ThcJ^  *^^^  stiU  other  frauds  more  prejudicial  to  the  ef? 
^ts  of  chocolate  than  I  have  yet  discovered  in  my  esa^ 
jQioa^iipQ;  sqme  manufacturers  procure,,  at  a  low  price, 

■ 

|be  residue  of  the  cacao  paste^  i^9^  which  the  butter  has 
Jbe^  extracted^  and  substitu^.in  its  stead  oils  or  anir 
V)al  fat ;    others  add.  roa$te4  ^almoiM^s,  ^  gHjji-ttagacantb^ 

and 
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and  gttrtt*araI;Mc ;  Isistty,  {here  ore  f>eople  tvbo  {nhbeum 
Utter  fresh-gathered  cacao^  which  may  always  be  had 
at  a  eheap  rate,  and  from  its  quality  takes  a  m«ch 
gteater  quantity  of  sugar,  which  contributes  to  diminisb 
ftill  more  the  price  of  the  chocolate. 

'  We  must,  however,  observe,  tb^  with  the  purest  mow 
tires  chocolate,  without  containing  any  thin^  of  a  foreign? 
nature,  may  be  defective  from  the  ingredients  of  wbichr 
i|  is  composed  being  badly  selected,  or  because  the  first 
erperation  may  have  been  neglected  in  some  parficularsv 
The  whole  art  consists  in  the  choice  of  cacao  of  projper 
^lality,  and  in  avoiding  the  two  extremes  of  drying.     If 
it  is  not  soflSciently  roasted  it  retains  a  disagreeable  fla-/ 
rour  ;  but  if  it  is  burned,  besides  the  bitterness  which  it 
contracts,  the  beverage  prepared  with  it  is  of  a  black 
colour,  and  wants  that  unctuous  quality  that  we  like  it  to 
possess.     Lastly,  if  the  germ  is  not  separated  from  the 
t\vor  lobes  of  the  fruit,  being  of  a  hard  and  horny  nature- 
it  resists  the  action  of  pounding  and  boiling,  and  is  found 
at  the  bottom  of  the  cup  of  chocolate  in-  its   integral 
stato:    its  presence  even  attests  that  the  first  operation,.* 
which  consists  in   picking  the  cacao   grain    by  grain, 
has  been  neglected,  and  that  the  other  subsequent  opera- 
laons  have  not  been  more  carefully  performed. 

•  Another  observation-  is,  that  most  workmen  employed 
in  making  chocolate  require  strict  superintcndance  of 
the  master,  otherwise  they  neglect  to  pound  the  paste 
properly,  and  to  spare  labour  and  time  they  apply  a  too 
powerful  degree  of  heat,  which  is  e&tf^emel^j^' projudiciai 
to  the  q^uaiity  of  the  chocolate^ 

Methods  ^  disccwitmg  Fraudt^ 

tt  is  nc>t  sufficient  to  point  out  the  frauds  tb^t  are 
|Nrafitised  in  tb9  manufacture  of  chocckte^  Md  aU  ih% 

defects 
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defects  proceeding  either  from  i)^gli^epc6'»  inproper 
selection  of  the  materials,  or  the  preparatioiK  We  shall 
have  fulfilled  only  half  out  injkentioif  if  we  do  not  enable 
the  consumer  to  distinguish  them  so  as  ndl  to  be'  de* 
ceived  by  them. 

With  good  organs  k  is  easy  to  judge  of  the*  quality  of 
chocolate :  its  fracture  should  exhibit  nothing  of  a  gra«^. 
velly  appearance^  When  tasted  it  should  melt  in  the 
mouth,  and  in  melting  should  leave  a  kind  of  coolnessji 
aj)d  when  converted  into  a  liquid  in  water  or  milk  should 
acquire  only  a  moderate  consistence^ 

Whenever  chocolate  fills  tjie  mouth  with  a  flavour  of 
j>aste,  and  the  liquor  at  the  first  boiling  exhales  a  smell 
of  paste,  and  after  it  has  grown  quite  cold  is  converted 
into  a  kind  of  jelly,  a  person  may  be  sure  that  the  choco-^ 
late  contains  a  farinaceous  master  more  or  less  abundant 
in  proportion  as  the  abovementioned  effects  are  more  Or. 
less  powerful ;  if  it  deposits  at  the  bottom  of  the  cup^ 
small  solid  bodies^  an  earthy  or  gravelly  sediment,  it  is  a 
proof  that  it  has  been  badly  picked,  and  that  brown 
sugar  more  or  less  eoarse  has  been  employed  instead  of 
tvhite.  The  smell  of  cheese  indicates  the  presence  of 
animal  fat ;  and  rancidity^  that  of  emulsive  seeds : 
lastly,  a  bitter,  sdur>  or  musty  taste,  proves  that  the 
cacao  employed  was  too  green^  too  much  roasted,  or 
damaged. 

It  cannot  be  too  often  repeated  that  the  preparation  ot 
chocolate  is  not  a  matter  of  indifference  ;  •  it  does  not  re- 
quire  jioy  g;r^at  knpwl^dge  or  talents,  but  probity  and 
attention  ;  the  makers  of  chocolate  should  leave  to  the 
consumers  the  addition  of  any  thing  they  may  think 
proper,  to  increase  its  efficacy,  c?r  to  render  it  more 
agrec;ablfe  ;  -  and  the  consumer  ought  not  frequently *to 
aomplaiit$«  lyngfa  of  its  indifferent  quality,  as  6f.his,QW|^^ 
.  .    . ;  misplr.red 
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• 

misplated  eohfidence,  and  imperfect  acquaintance  with 
his  constitution  ;  for  chocolate  is  of  real  raluei  and  yet 
many  people  wish  to  pay  for  it  only  half  what  it  i^ 
worth,  whilst  others,  running  into  the  contrary  extreme^ 
pay  far  too  high  a  price.  ' 

*  My  limits  will  not  admit  of  a  description  of  the  did* 
tinguishing  characteristics  of  the  different  kinds  oif  cacao, 
nor  of  an  examination  of  the  prime  cost  of  chocolate  to 
the  manufacturer  ;  those  details  will  be  the  subject  of  a 
separate  memoir. 

From  what  has  been  already  said  it  results,  that  choco- 
late is  no  longer  what  it  was  when  the  Spaniards  con- 
quered Mexico  at  the  beginning  of  the  sixteenth  century; 
there  exists  no  particular  method  of  preparing  it ;  that 
if  the  ingredients  which  compose  it  vary  in  their  propor- 
lions,  the  process  for  incorporating  and  consolidating 
them  into  a  perfect  whole  ^ould  be  regular  and  invari* 
nble ;  that  itsquality  depends  on  the  choice  of  ingredients) 
and  the  attention  bestowed  on  their  combination ;  that  it 
is  adulterated  by  carelessness,  avarice,  and  quackery^ 
iK>  as  to  form  a  heavy,  heating  beverage,  and  dii&coit  of 
digestion ;  that  to  procure  it  with  all  the  qualities  of 
good  chocolate,  the  purchaser  must  deal  with  persons 
whose  integrity  can  be  relied  on,  and  consent  to  pay  its 
real  value  for  it ;  and,  lastly,  that  every  person  who  intro* 
ducetr  into  the  composition  of  chocolate  materials  which 
should  not  form  a  part  of  it,  excepting  by  the  directions 
of  the  consumer,  makes  a  direct  attack  upon  health. 
Let  the  adulterator  be  informed,  and  always  bear  in 
fiiind,  that,  ho^ve\^er  he  may  attempt  to  envelop  himself 
in  the  veil  of  mystery,  and  hide  himself  in  obscure 
corners,  in  order  to  introduce  low-priced  materials  into 
chocolate,  he  cannot  escape  chemical'  analysis,  which 
instantly  reveals  his  frauds,  and  denounces  his  &tal  art 
und  his  name  to  public  animadversion. 

Vol.  II. — Second  Series.  M  m  m  Ta 
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To  th9 '  observatioDS  cbntaioed  in  this  police  Z  shall 
add  those  which  M.  Cadet  has  lately  cominupipate4 
to  me  on  the  phemical  analysis  of  some  aliments,  in  hU. 
^wn  wQrds. 

"  The.  prefect  of  police  having  recently  requested  mo 
to  analyse  ^  quantity  of  cI)ocoIate»  which  vr^  suspecte4 
to  cout^n  some  hurtful  substances ;  I  shall  not  enter  intq 
#  detail  of  the  numerous  experiments  necessary  far  thi^ 
ftx^nination,  but  shall  confine  this  notice,  to  a  lemarli 
grounded  on  the  following  fact : 

.  To  a^certfun  whether  this  chocolate  contained  any 
H^etallic  subatanoe,  I  redupfwl  it  to  ashe^ ;  ibes^  I  wasbe4 
with  very  pure  nitric  acid,  which  hel4  in  splotion  al} 
that  was  soluble*  This  ley  when  filtered  was  cle^,  but: 
the  moinent  I  poured  into  it  a  hydro-«ulphuret,  I  obr 
tained  a  black  imd  very  abundant  naetalUc  precipitata.. 
Tiiia  reiak  gave  m^  much  concern,  because  I  was  stiH 
ignorant  of  the  nature  <4  the  meta},  and  it  is  always 
distressing  to  find  a  poisonous  subst^tnce  in  any  kind  of 
aliment.  I  treajted  the  ley  with  prussiate  of  potash,  and 
a  beautiful  Pru^itn  blue  was  instantly  formed,  whic^.fe-- 
)ieved  me  from  uiy.  apprehensions,  I  co'btinued  to  try 
different  re^agents,  and  oxalic  acid  ^nvinced  me  of  the 
presence  of  {ione.  It  w^  intei^esting  to  ascertain  if  the 
iron  and  lioie  which  I^disqQverad  were  tobe  fowdiii 
all  chocolates :  I  therefore  an^y&ed Caraccapacao,  and 
the  best  cacao  of  the  islands ;  I  &un4  iq  tbem  neither 
lime  nor  n^etal,  I  then  with. great  care  prqpaied  cl^>0Oe 
late  with  the  sam^  cacap,  and  very  fine  white  sugar ;  the 
analysis  of  it  produced  a.  large  proportion  of  iron  and 
lime.  It  is  therefore  in  fabrication  that  those  two' sub- 
stances, are  introduced  into  chocolate,  aixl  tbo  m(»r«  care 
is.  bestowed  on  the  niatiipiilation,  the  greater  is  their 
quantity.     The  cacao  is  roasted  in  a  cyliod^  of  plate 

iron. 
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iroii,  like  those  used  for  coflee;  It  is  then  pouiided  ih 
•an  iron  ttioftar,  and  rolled  with  ah  iron  rollef  on  a  cat- 
caredus  stone,  the  surface  of  which  wears  away  With 
the  frictibii,  and  fiirnishes^  the  lima. 

If  cacad  were  to  b^  rdasted  in  a  vessel  of  metal  less 
SBbject  to  oxydation,  or  df  well  baked  earthen-wafdf^ 
and  if  it  we^^  groilnd  on  gfanite  or  porphyry,  with  a 
toller  of  the  same  material,  the  chocolate  woiild  contain 
neither  Hm^  nor  iron.  In  manipulations  on  a  large  seated 
Metallic  substances  are  frequently  introduced  into  th^ 
articles  of  fabi'ication;  Thus  the  extract  Of  tamarind, 
and  pari;icularly  liquorice  jilicd,  contain  do  great  a 
•quantity  of  copper  that  the  metal  is  frequently  discover- 
able at  first  sights  Apothecaries  are  therefore  obliged  tx> 
|>urify  it,  to  prevent  the  serious  accidents  that  might 
otherwise  be  occasioned^ 

I  was  curious  to  ascertain  the  propoi*tiort  of  the  metal, 
^and  of  the  earth  introduced  into  ehocol^te  iri  making.  I 
Repeated  the  experiments,  with  care,  on  quantities  ex* 
ac!tly  weighed,  and  I  ascertained  that  5  hectOgt-ammes 
{a  pound)  con^^ined  24  decigrammes  (48  grains)  of  lime, 
and  20  decigrammes  (36  grains)  of  iron;  this  proportion 
is  th€  minimum;  Thus  a  m&n,  who  takes  a  cup  of  choco* 
late  daily,  swallows  annually  864  decigrammes  {Z  ounces) 
<of  lime,  and  740  decigrammes  (2  oz»  2  dwtSi)  of  irom  • 

As  iroii.  is  a  salubrious  metal,  and  the  proportion  Of 
lime  is  riot  very  considerable  in  chocolate,  we  need  be 
under  no  apprehension  in  using  that  aliment ;  yet,  I  be» 
iieve,  physicians  will  agi'ee  in  the  utility  of  collect- 
ing the  analyses  of  diifei'ent  substances  ''that  serve  afi 
nourishment  for  man.  Till  we  have  attained  ouy  fuH 
growth,  it  is  necessary  for  the  developement  and  solidifi:- 
J^tion  of  the  bones,  that  we  should  take  with  our  food  t 
certa'm  quantity  of  lime.    The  labours  of  Messrs.  Vau* 

M  m  m  2         quelin, 
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qoeliny  and  Alexandre  Brong^iart,  will,  dodbdessy  be 
t«$coIlected ;  tbey  found  lime  in  flower,  and  calculated 
that  a  man  who  eats  a  pound  of  bread  per  day,  must  have 
eaten  nearly  two  pounds  of  lime  by  the  end  of  the  year. 

When  man  has  arrived  at  mature  growth,  he  has  no 
liecesnty  for  the  same  quantity  of  lime ;  thus  it  is  found 
abundantly  in  his  urine,  &c  but  as  in  the  different  pro- 
cesses of  digestion  this  earth  meets  with  various  acids 
that  combine  with  it  and  form  salts,  most  of  which,  as 
.phosphate  and  oxalate,  it  is  difficult  to  dissolve,  it  fre* 
quently  disorders  the  organs  most  necessary  to  life  ;  we 
know  that  it  forms  the  basis  of  most  urinary  and  gouty 
calculi.  It  is  therefore  of  the  highest  impoitance  for  the 
progress  of  medicine  to  examine  the  aliments  that  con- 
tain this  earth,  in  a  perceptible  manner.  Messrs.  Vau- 
quelin,  and  Alexandre  Brongniart,  found  it  in  abundance 
in  bread  ;  I  discovered  it  in  chocolate. 

^l,  Delaville,  in  No.  1S2  of  the  Annales  de  Chimie, 
in  speaking  of  the  juice  of  the  cabbage,  says  this  juice, 
when  evaporated,  furnishes  a  considerable  quantity  of 
sulphate  of  lime  ;  the  juice  of  radishes  gives  nearly  simi* 
lar  results. 

Thus  it  appears  that  these  four  kinds  of  food,  which 
are  frequently  taken  at  the  same  time,  introduce  into  the 
digestive  canals  a  very  considerable  quantity  of  lime.  I 
might  mention  others,  as  certain  kinds  of  cyder,  purified 
by  the  dealers  with  chalk  ;  and  I  have  thought  that  these 
facts  are  not  unworthy  the  attention  of  physicians.  A 
comparison  of  similar  observation^,  apparently  of  little 
importance,  often  explains  the  cause  of  the  pboenomena 
belonging  to  physiology.  Nothing  should  be  neglected 
in  animal  chemistry,  the  principal  aim  of  wbicb  is  the 
preservation  of  health,  and  the  destruction  of  the  most 
fatal  diseases  that  afflict  humanity. 
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Method  ofcbtaining  Metallic  Cobalt  perftcthf  pure* 

By  M.  Tromsdorff.  , 

From  the  Journal  de  Chimie. 

JLVLlX  a  pound  of  the  best  safire  with  four  ounces  of  ni- 
trate of  potash  and  t\('0  ounces  of  pulverized  charcoal^ 
atid  throw  this  mixture  in  small  portions  into  a  red* 
hot  crucible.  Kepeat  the  same  operation  three  times ; 
at  thQ  third  time  leave  the  matter  exposed  for  aa 
hour  to  a  white  heat ;  remove  it  rapidly,  and  add  four 
ounces  of  black  flux,  place  the  crucible  in  the  fur- 
nace^ and  let  it  remain  perfectly  red>hot  for  an ,  hour« 
When  cold,  separate  the  reduced  part  of  the  cobalt^ 
which,  in  consequence  of  the  treatment  to  which  it  has 
been  subjected,  has  lost  great  part  of  its  ai*senic  and 
iron,  but  is  not  yet  quite  pure,  since  it  may  still  be  easily 
pulverized,  although  its  natural  density  is  very  consider^ 
able.  It  must  then  be  mixed  again  with  thrice  its  weight 
of  nitrate  of  poytash  ;  the  mixture  is  made  to  deflagrate  ia 
small  portions  in  a  red-hot  crucible,  and  is  kept  at  that 
heat  for  a  certain  time.  By  this  last  operation  the  iron  is 
completely  oxydated,  the  arsenic  is  converted  into  acid, 
and  taken  into  combination  by  the  potash.  By  levigatioa 
with  warm,  water  all  the  saline  parts  are  carried  oft*,  anjl 
the  oxyd  of  cobalt  is  separated  by  the  filtre.  The  oxyd 
is  dissolved  in  a  suitable  quantity  of  nitric  acid ;  the  solu';- 
tion  is  filtered  and  evaporated  to  dryness*  Add  jresh 
acid,  expose  it  to  a  moderate  heat,  dilute  it  with  a  suf- 
ficient quantity  of  water,  filter  it  to  separate  the  last 
portions  of  iron,  precipitate  it  with  pure  potash,  and 
then  reduce  it. 
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Method  (fprepdring  the  Extract  (f  Ofiurk^ 
by  M.  Barrier^  Jpoike^aty  at  PontarUen 

With  a  Plate* 

^rom  the  An^al£&  de  CklMiEi 
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ttC  (n^pens^  of  a  fire  fbt  six  months  is  sufficient:  id 
deter  tlie  artist,  and  to  oblige  him  to  purchase  at  a  veiy 
dear  rate  an  essential  preparation,  in  the  quality  of  which 
lie  is  almost  alwavs  deceived. 

The  follo^ving  is  a  very  ecdttdmical  method  of  prei- 
]>aring  the  extract  df  opium,  which  was  attended  with 
^complete  success,  and  may  be  applied  to  many  other 
pUrpcssesi 

Mak^  ari  aperture  at  the  hottom  of  the  fliife  of  a  stove 
seven  Or  eight  inches  high,  and  about  an  inch  and  a  half 
^idei  (see  Fig.  2j  Plate  XIX.) ;  tlieri  procure  a  tin  kettle 
or  coffee-pot,  a  foot  and  a  half  high,  in  the  form  of  a 
Crescent,  so  as  t6  surround  half  the  circumference  of  the 
flue ;  its  diamfeter,  where  widest,  will  be  about  three 
inches,  and  will  diminish  gradually  to  the  two  extremities 
like  a  half  moon. 

In  the  concave  part  of  this  boiler,  which  is  placed 
against  the  flue,  make  towards  the  bottom  a  longitudinal 
aperture,  corresponding  with  that  in  the  fliie,  and  solder 
at  this  aperture  of  the  boiler  a  small,  box  A,  seven  or 
eight  inches  in  height,  one  inch  and  a  half  wide,  and 
projecting  three  or  four  inches.  This  box,  which  com- 
municates with  the  interior  of  the  boiler,  is  inserted  ia 
the  aperture  of  the  flue,  and  immediately  receiving  the 
hedt  and  flame,  the  liquid  it  contains  rs  soon  heated  ei- 
ther to  ebullition  or  the  degree  of  heat  required. 

Thcf 


Tbe  ^0p  of  the  hotksr,  vthith  is  covrnd^  and  trdi  sol» 
dered,  has  a  neck  three  or  four  inchea  bigb,  kek}  tbree  ii| 
^ameler;  through  ubirh  ^  Tapour  pass^^  attd  is  re-r 
ceiv^  io  n  m^ll  clumnf y^  hi  th^  form  of  a  fumiel  re^ 
Vf.r$i»d.y  tii4  ujqier  end  of  whiph^  of  a  9quare  figure,  con^ 
jiects  with  the  flue,  aqd  posdupts  the  prejudipi^  viqpoun 
into  it, 

•  Ofi  <m»^  ^ae  steles  of  the  b^Ier  is  'placed  a  tube  C, 
}ike  the  case  of  an  areometer,  about  a  foot  long,  which^ 
by  meaos-  of  the  smalt  communieatioa  I>  towai^d^  the  bot. 
ion>,  repeiveg.  the  liquid  from  the  int^rion  Id  th^s^  tub« 
|s  put  a  small  bottle,  in  the  covk  of  which  is  fixed  a  wire 
£,  which  indicates  the  diipinution  of  the  fluid  by  de« 
scending  with  it,  Th^  fluid  should  never  be  suffered  to 
fall  lower  than  the  tpp  of  the  box,  fixed  in  the  flue  of 
the  stove,  for  fear  the  solder  should  pielt,  and  the 
wire  should  be  placed  in  suph  s^  nmnner  that  when  it  de- 
scends to  the  level  of  the  tube  F,.  it  shoidld  indici^te  the  dU 
piinution  of  the  fluid  to  the  level  of  the  box,  and  the  ne^ 
cessity  of  adding  i^ore  water.  This  small  lateral  tub^ 
germinating  in  a  funnel,  is  very  convenient  for  replc'- 
pishing,  ^nd  even  if  it  be  u^GQvered  it  emits  no  kind  of 
^mell. 

This  boijer  cont|iins  .vboutr  six  quarts ;  yet  it  canr  be 
employed  onjy  for  the  preparation  of  1|  lb.  of  opium  iur 
f^tead  of  3  lbs.  according  to  the.  formula  in  B^um^'s  Ele-r 
inent^  pf  Pharmapy,  wbiph  must  be  followed  in  other  rer 
spects }  and  if  one  wintey  is  not  sufEpient  for  this  prep^r 
iration,  nothing  prevents  its  baing  ipterrupted  and  rer 
suraed  the  following  winter,  as  i$  my  present  practice^ 
A  vacancy  of  a  few  inches  si)»ould  bti  left  for  ebullition^ 
and  it  is  beUer  for  the  top  to  be  of  a  wider  diameter,  tQ 
jwreyent  bpiling  over.     The  ebullition  may  b©  moderated 

al 
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•t  pleasure,  by  gradually  vemoving  the  bo3er  from  the 
flue  by  which  it  is  heated. 

By  altering  the  proportioiis  and  form  of  this  machine, 
it  may  be  employed  for  many  purposes  beneficial  to  so-« 
cie^  and  the  arts,  witb  singular  advantage  in  point  of 
economy. 
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Method  of  correcting  some  Jneonoemencies  arising  from  ike 
Jntjuakii/  of  the  Fire  in  DistiUatien  on  a  large  Scale. 

By  M.  Edelciuntz* 

With  a  Plate. 

From  the  Annates  pe  Chimie* 

JL/lSTILLATION,  as  is  well  kftown,  consists  princi*. 
pally  of  two  operations ;  the  conversion  of  the  material 
to  be  distilled  into  vapour  by  means  of  fire,  and  the  con- 
densation of  this  vapour  by  cold.  That  this  two-fold  ob- 
ject may  be  acc6mplished  with  expedition,  and  without 
unnecessary  consumption  of  fuel,  it  is  requisite  to  esta? 
blish  a  perfect  equilibrium  between  the  vtiporising  heat 
and  the  condensing  cold  :  that  is,  by  supposing  the  latter 
constant,  as  it  may  be  made  in  practice  (a  given  quantity 
of  water,  of  a  fixed  temperature,  passing  in  a  determined 
time  through  the  refrigerant)^  The  fire  should  be  regu- 
lated in  such  a  manner  that  the  quantity  of  vapours  pro« 
duced  should  be  neither  greater  nor  less  than  what  can  in 
the  same  space  of  time  be  condensed  by  the  cold  applied. 
The  want  of  attention  to  tMs  circumstance,  particularly  in 
the  distillation  of  spirits,  produces  the  two  following  in- 
conveniencies ; 

1.  If 
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fr<nn  the  Inequality  cf  Fire  in  Distithtian.        -fti^ 

1.  If  the  fire  is  too  strong,  a  great  portion  of  the  co<i«*~ 
4ensed  vapoars  passes  from  the  worm  into  the  extett^ 
Air,  which  occasions  a  loss  of  the  distilled  matter  and 
of  fuel. 

2.  Ifthe  fire  gets  too  low,  the  condensation  producet 
3,  void  in  the  worm  and  in  the  still,  which  not  being  filled 
in  the  same  proportion  by  fresh  vapour,  obliges  the  ex- 
ternal air  to  enter,  by  which  the  vaporissltion  and  eoft*-' 
densation  are  rendered  difficult:  and  when  that  air  \i 
again  forced  out,  it  carries  with  it  part  of  the  vapour, 
^nd  occasions  a  k)ss  of  the  distilled  matter  and  of  time. 

To  remedy  these  defects,  and  at  the  same  timt  to  fut--* 
nish  a  simple  method  of  indicating  at  every  moment  tb6 
actual  state  of  the  fire,  I  contrived  an  instf  liment  which 
may  be  adapted  to  every  apparatus  for  distilling,  and 
which  is  notliing  more  than  an  application  of  theoreticat 
principles  already  known. 

Fig,  1,  ^Plate  XIX.)  ir,  i,  r,  rf,  is  a  curred  copper  or 
gla^s  tube,  in  several  pieces  with  a  ball  b ;  the  upper  end 
of  the  tube  a  may  be  attached  by  means  of  a  screw  to  the 
worm.  The  length  ic,  cd,  is  four  feet,  and  the  capa-* 
<;ity  of  tlie  ball  b  is  somewhat  greater  than  the  whole  ca* 
pacity  of  the  tube  i  c  rf.  When  the  distillation  is  gding 
on,  the  condensed  vapours  will  pass  through  a  and  the 
ball b  into  the  tube  bed  -^  and  the  liquor  will  nt^t  run  out. 
at  d  into  a  vessel  placed  to  receive  it,  till  thfe  two  arms  are* 
filled.  Thus  these  two  arms  will  remain  fulfc  during  the 
whole  time  of  distillation,  and  in  this  circumstance  con- 
sjsts  the  remedy  to  the  above-mentioned  inconveniences. 
It  is  obvious,  that  if  the  fire  be  too  violent,  tlie  vapour 
nol  condensed  cannot  be  dissipated  by  opening  a  passage 
into  the  external  air  before  it  has  expelled  all  the  liquor 
4Contained  in  the  tube  b  f,  an5  overcome  the  pressure  of 
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a  column,  the  height  of  which  is  equal  toed.  In  th^ 
second  case  the  external  air  cannot  enter  to  fill  $he  void 
occasioned  by  the  lownessof  the  fire,  except  by  expelling 
the  column  d  c,  and  surmounting  a  pressure  of  the  same 
height,  Thuis  this  column  being  four  feet,  gives  suffi-. 
cient  latitude  and  time  to  the  ixrorkm^n  to  regulate  the 
fire  in  consequence.  If  the  tube  bed  be  of  glass,  they 
need  only  observe  the  height  of  the  liquor  in  both 
branchejs :  when  low  ip  b  c,  it  proves  that  the  firp  should 
be  diminished,  and  in  c  dy  that  it  should  be  augmented. 
But  tubes  of  this  length  being  lis^ble  to  accident,  I  pre* 
fer  attaching  a  small  glass  regulator  e/e  ;  the  two  arms 
of  which  ^y,  each  three  inches  in  length,  contain  mer- 
cury, which,  by  rising  alternately  in  one  ox  the  other, 
indicates  with  the  greatest  e:$actness  the  state  of  the  fire,. 
S|nd  of  the  vapours.  This  regulator  may  be  enclosed  in  sv 
decanter  or  bottle,  to  preserve  it  from  accident.  Between 
it  and  the  worip  is  a  cpck  g^  whiph  at  first  communicates 
with  the  external  air  ;  but  if  upon  enpreasing  the  fire  the 
vapour  .is  seen  issuing  from  gy  by  turning  the  cock  ^ 
communication  is  opened  between  the  worm  and  the  re- 
gulator, which  ponimences  its  office.  Thp  ball  b  prevents, 
the  liquor  propelled  lyr  the  external  air  from  rising  intq 
e/Tj  and  into  the  still.  It  is  siiperflupus  to  add,  that  tha 
junction,  of  whatever  material  the  instrument  be  formed^ 
^ould  be  well  lute4;  to  prevent  the  entrance  pf  ext^r^ 
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By  M.  Klaproth. 
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LATINA  bits  liot  yet  been  applied  to  my  knowledge, 
ri)  encaiistic  painting.  I  therefore  thought  it  would  be. 
Useful  to  mate  a  few  experiments  on  the  subject,  apd 
they  have  not  fallen  short  of  my  expectation: 

Gold  and  silver*  are  the  cinlv  inetals  that  have  hitherto 
been  employed  irl  a  metallic  form,  in  painting,  ot  other* 
wise  ornamenting  porcelain,  glass,  oi*  enamd.  Gold 
answers  this  end  completely,  but  silver  is  far  from  af* 
fording  such  satisfactoty  results*  As  it  is  less  dense  thail 
igold,  it  cannot  be  applied  ih  sufch  thiri  pieces  ais  the  lat- 
ter metal,  and  it  does  not  cover  porcelain  and  other  arti-» 
cles  so  well;  Another  reason  why  silver  is  lesis  applicable 
in  painting  on  porcelain  is,  because  its  metallic  brilliancy 
4s  injured  by  sulphureotis  ejthalationsj  which  turn  it 
black.  This  unfavourable  circumstance  prevents  silvet 
from  being  (employed  ia  fine  encaustic  painting,  and, con- 
fines the  use  of  metallic  substances  for  this  kind  of  paints 
ing  to  gold* 

Platina,  on  atcouht  of  the  qilalities  it  possesses,  rank* 
next  to  gold,  its  whit6  colour  renders  it  an  excellent  sub- 
iititute  for  silver,  from  the  defects  of  which  it  is  exempt. 
It  not  only  completely  covers  the  ground  from  its  den* 
•sityj  which  even  surpasses  that  of  gdldj  but,  like  that 
'metal,  it  resists  all  the  variations  of  the  atmosphere,  and 
is  not  at  all  tarnished  by  sulphureous  exhalations.. 

The  process  of  application  is  very  simple*    The  platina 
is  dissolved  in  nitro-muriatic  acicf,  and  precipitated  by  » 
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solution  of  muriate  of  ammoniac.  The  red  and  crystal^ 
line  precipitate  thus  formed  is  dried,  reduced  to  a  fine 
powder,  and  gradually  brought  to  a  red-heat  in  a  glass 
erucible.  The  muriate  of  ammoniac,  precipitated  in  com« 
bination  with  the  platina,  is  sublimated,  and  the  metal  re- 
mains at  the  bottom  of  the  crucible  in  the  form  of  a  light 
grey  powder.  This  powder  is  mixed  with  a  small  pro-» 
portion  dffluxi  as  is  usual  with  gold,  is  ground  with  oil 
cvf  spikenard,  applied  to  the  porcelain,  which  k  then 
baked  and  burnished. 

The  colour  of  platina  applied  in  this  manner  to  porce* 
Iain  !£  of  a  silver- white,  inclining  a  little  to  an  iron-grey* 
By  mixing  this  metal  in  different  proportions  with  gold, 
Varioos  (^ades  of  that  colour  are  obtained.  *  Platina  can 
^>sorb  a  great  quantity  of  gold  before  its  change  of  colour 
to  yellow  is  perceptible.  For  example,  in  an  alloy  <rf^ 
one  part  of  platina  with  four  of  gold,  the  presence  of  die 
latter  metal  cannot  be  perceived,  and  the  colour  is 
scarcely  different  from  that  of  pure  platina  ;  the  colcmr  of 
the  gold  predominates  only  in  the  proportion  of  eight 
to  one. 

The  mixture  of  platina  with  silxer  produces  a  very  duB- 
eifect. 

Besides  this  method  of  applying  platina  to  porcelain,  it 
may  be  laid  on  in  a  state  of  solution.  In  this  latter  case, 
its  colour,  brilliancy,  and  appearance,  are  very  different. 
By  evaporating  the  nitro-muriatic  solution  of  platina  to  a 
.certain  consistence,  and  by  laying  it  on  the  porcelain  at 
.4evei?al  times,  the  metal  penetrates  into  the  substa^nce  of 
the  porcelain,  which,  when  baked,  presents  a  metallic 
mirror,  of  the  colour  and  brilliancy  of  polii^d  steelr 
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Experiments  denumsiratmg.  the  Presence  of  Prussic  JcU^ 
compUtehfJixniied  in  several  Vegetable  Substances. 

By  M.  Vauquelin. 
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INCE  Scheele  published  the  method  of  obtaining  per- 
fectly pure  prussic  acid,  all  chemists  have  discovered  a 
striking  similarity  between  its  smell,  and  that  of  several 
vegetable  matters  ;  such  as  the  flowers  and  leaves  of  the 
peach  tree,  the  bitter  kernels  of  fruit,  as  peaches,  apri- 
cots, plumbs,  cherries,  &c. 

M.  Fourcroy  and  myself  have  often  conversed  on  th» 
singular  similarity ;  we  have  frequently  resolved  to  ex- 
amine whether  those  different  substances  contained  prussic 
acid,  and  last  summer  we  even  collected  a  large  quantity 
of  the  stones  of  apricots  for  the  purpose  of  putting  our 
designs  iu  execution ;  but  other  occupations  have  hitherto 
prevented  it. 

M.  Friedlander  having  lately  informed  me  that  M, 
Schrader,  an  apothecary  of  Berlin,  had  found  prussic 
acid  completely  developed  in  bitter  kernels,  the  leaves  of 
the  peach-tree,  &c.  I  made  some  experiments  to  ascer- 
tain the  truth  of  this  information.  As  I  was  totally  igno- 
rant of  tlie  processes  which  M.  Schrader  employed  to  dis- 
cover and  extract  prussic  acids  from  the  substances  which 
contain  it,  I  may  possibly  have  obtained  results  different 
from'  his^  so  that  the  nature  of  his  labours  cannot  be 
judged  of  by  what  I  am  about  to  detail. 

Experiment  1.  Sixty  grammes  of  apricots,  pounded 
and  mixed  with  the  same  quantity  of  water,  were  sub^ 
mitted  to  distillation  in  a  retort  placed  on  a  sand-bath : 
when  |h«  greatest  part  of  the  water  had  passed  over,  the 
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operation  xras  suspended  >  and  though  it  bad  been  coam 
d«6ted  slowly  and  with  tare,  yet  the  part  of  the  ker*  .^ 
iiels  which  touched  the  bottom  of  the  retott  was  rather 
burned. 

2.  The  liquor  obtained  by  this  distillation  was  deary 
and  without  colour ;  its  smell,  similar  to  that  of  bitter  al« 
monds,  was  very  strong ,  and  its  taste  extremely  bitter. 
"  3.  Mixed  with  the  tincture  of  turnsol,  it  only  tinged  it 
a  light  red. 

4.  To  ascertain  ivhether  tbis  liqiior  contained  prussic 
acid,  I  mixed  with  it  a  few  drops  of  solution  of  iron ;  I 
precipitated  the  lattef  by  afnmoniac,  and,  after  having 
agitated  .this  mixture  for  a  few  moments,  1  adde(f  to  it 
diluted  sulphuric  acid,  which  dissolved  part  of  the  oxyd 
of  iron,  and  left  a  blueish-green  matter,  which  an  excess 
of  that  acid  was  incapable  of  dissolving.  This  precipitate 
retained  its  green  colour  several  days,  but  it  assumed  a 
blue  tint  with  the  heat  of  boilins:  water.  Alkalies  took 
away  its  colour,  and  converted  it  into  a  yellow  matter,' 
which  proves  that  it  was  actually  prussiate  of  ii'on. 

^.  As  the  apricot  kernels  were  rather  scorched  daring 
distillation,  I  was  afraid  the  prussic  acid  which  I  had  ob- 
tained had  bet^n  formed  by  the  re-action  of  the  principles' 
of  the  vegetable  matter,  l^o  satisfy  myself  on  this  head,' 
1  distilled  with  a  balnea  mariae  five  hectogrammes  of  bit- 
ter almonds  pounded,  with  the  addition  of  a  like  weight 
of  water.  When  half  of  it  had  passed  over,  I  put  it  aside/ 
and  continued  the  operation  till  completed. 

6.  The  first  portion  of  this  liquor  turned  the  tinctur^ 
of  turnsol  a  light  red  ;  when  mi?red  with  a  solution  of  suK 
jpfaate  of  iron  and  ammonia,  it  formed  a  precipitate  which 
'was  not  entirely  dissolved  by  sulphuric  acid,  and  which 
{became  blue  by  ebullition. 

...  -  t.  tU 
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}-*l.  The  second  portion  of  the  liquor  likewise  reddeoed 
t}ie  tincture  of  turnsol,  but  it  yielded  less  precipitate  with  - 
irpn  by  the  method  alcove  mentioned. 

.  This  experiment  seems  to  prove  that  prussic  acid  exists, 
completely  formed,  in  all  bitter  kernels,  and  in  those  of 
apricots  ;  but  it  is  not  probable  thgit  a  degree  of  beat,  in* 
ferior  to  that  of  boiling  water,  is  capable  of  developing 
it  by  means  qf  the  re-action  of  t|ip  principles  of  tho^ 
spbstances. 

Thus  the  discovery  of  this  jicid  in  the  kernels  of  fruits 
ptones  by  M.  Schrader  cannot  be  doubted,  since  I  disco- 
vered it  by  procpss^s  perhaps  quite  different  from  those 
he  employed. 

But  I  cannot  believe  that  the  pirussic  acid  exists  in  the 
above-n|entioned  substances  in  the  same  state  as  in  the 
lixivium  of  calcined  blood  with  potash  ;  because  instead 
of  furnishing  like  the  latter  a  blue  precipitate  with  iron, 
it  yields  a  greei)  pne,  which  seems  to  indicate  that  it  is 
oxygenated, 

It  is  very'  similar  in  its  effects  to  that  obtained  from 
animal  substances,  and  from  some  vegetable  matters,  bj 
the  action  of  nitric  acid, 

I  likewise  doubt  whether  the  extremely  bitter  taste  and 
smell  of  the  water  distilled  froqa  these  vegetable  kernels 
be  entirely  owing  to  tlie  presence  of  prussic  acid  ;  at  least, 
if  we  judge  by  the  quantity  of  Prussian  blue  it  furnishes, 
we,  find  that'  effects  are  not  always  proportipnable  to  the 
cause.  What  appears  to  prove  this  is,  that  after  having 
precipitated  this  acid  with  iron,  the  liquor  still  in  part^ 
Detains  its  bitter  smell  and  taste.  But  possibly  this  acid 
inay  be  in  a  state  not  calculated  to  combine  with  iron ;  or, 
at  the  moment  when  sulphuric  acid  is  added  to  the  mix- 
l^re,  part  of  it  miay  be  re-dissolved  in  the  liquor, 
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8.  After  distilling  the  almonds  in  the  balnea  tnariflB 
with  water,  I  vished  to  ascertain  whether  bv  decom- 
po^ng  them  with  a  more  powerful  heat  they  wotild  ftir- 
nbh  more  prossic  acid,  but  I  could  discover  no  traces  of 
it  in  the  produce  ;  therefore  the  whole  of  llie  acid  con- 
tained in  the  almonds  is  extracted  and  Tolatilised  by  the 
mere  heat  of  boiling  prater. 

I  bare  remarked  that  the  smell  of  tjie  produce  of  al- 
monds thus  distilled  was  very  similar  to  that  of  animal 
matters,  and  that  this  produce  likewise  contained  a  great 
proportion  of  ammonia. 

9.  I  wished  on  the  same  occasion  to  try  whether  at  the 
temperature  of  boiling  alkobol  the  prussic  acid  would  rise 
in  vapour.  I  therefore  distilled  60  grammes  of  apricot 
kernels  with  double  the  quantity  of  alkohol :  the  latter, 
during  the  operation,  acquired  a  bitter  taste,  but  I  could 
xiot  by  any  method  disco\'er  the  presence  of  prussic  acid. 
This  seems  to  prove  that  the  smell  and  taste  of  bitter  al- 
monds, and  those  which  they  communicate  to  different 
snbstances,  are  not  produced  only  by  prussic  acid,  at  feast 
in  the  state  in  which  it  forms  Prussian  blue  with  iron. 

It  results  from  these  experiments,  1,  that  bitter  al- 
monds, the  kernels  of  apricots,  and  without  doubt  those 
of  peaches,  plumbs,  cherries,  &c.  contatit  a  small  quan- 
tity of  pru^ic  acid,  completely  developed,  and  capable 
of  forming  a  green  precipitate  with  iron,  which  protes 
that  it  is  oxygenated ;  2,  that  when  we  take  orgeat, 
emukions,  or  any  other  composition  in  which  bitter  al-* 
monds  are  employed,  we  take  at  the  same  time  a  certain 
quantity  of  prussic  acid  ;  3,  that  we  are  now  enabled  to 
account  for  the  similar  "eflfects  produced  on  birds,  and 
erven  on  men,  by  the  distilled  liquor  of  bitter  almonds,  of 
the  bay  tree,  and  prussic  acid;  4,  that  prussic  acid  must 
hencefoiSvard  be  accounted  one  of  the  immediate  princi-* 
pies  of  vegetables* 
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T' 
HE  Tegetabk  which  furnishes  this  juice  has  li«eo  4flk 

nominated  by  botanists  caricapapaifa  (disdcia  decandria) ; 

it  grows  in  the  Isle  of  France,  in  Peru,  and  doubtless  in 

many  other  countries. 

The  juice  of  which  I  ^hall  he^e  present  the  chemical 
s^nalysis,  was  brought  from  the  Isle  of  France,  by  M» 
Charpentier  de  Cossigny,  who  had  seen  it  success£|illy 
employe4  by  the  natives  of  that  country  agaiiist  th^ 
solitary  worm. 

Although  the  trials  hitherto  made  by  the  physicians 
of  Paris  for  the  sam^  purpose  h^ve  not  corresponded 
yfiui  ^he  hopes  enter^ined,  in  consequence  of  M.  de 
tlossigny's  information  \  yet  it  has  been  conceived  that 
a  chemical  examination  i>f  that  substs^nce  might  prove 
interesting* 

M.  de  Cessigny  brpught  two  specimens  of  the  jurpe  of 
tpe  papawy  on^  in  a  4^^  state,  without  any  prepara* 
tion,  and  the  otW  in  the  form  of  a  soft  ejctract, 
from  tbf  mi))c  of  the  papaw;  wfiich  had  been  kept 
with  an  equal  quantity  of  rum^  and  afterwards  evar 
^orated. 

The  first  was  of  a  lightish  yellow  colour,  sejni-transr 
parent^  bad  a  slightjly  saccharine  taste,  no  perceptible 
smelli  a  very  firm  consistence,  and  the  fprm  of  smaU 
ihregular  lumps. 

The  seppnfl,  on  the  contrary,  was  of  a  reddish  brpwi^ 
^lour,  semi-transparent,  and  tasted  like  boiled  beef.  ^ 
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Both  of  these  specimens,  when  placed  on  ignited 
charcoal,  decrepitated,  bubbled,  turned  black,  and  ex* 
halbd  a  smeO  exactly  Kke  that  of  scorched  meat.  When 
the  action  of  the  fire  is  continued  till  perfect  incine- 
ration takes  place,  there  remain  white  ashes  in  small 
quantity,  the  nature  of  which  will  be  described  pre- 
sently ;  these  ashes,  submitted  to  the  flame  of  the  b]ow«» 
jipipe,  were  surrounded  with  an  extremely  phosphores- 
cetot  light. 

Chemical  Expcnments  with  the  dry,  unprepared  Sampk. 

This  substance,  which  is  dry  and  brittle  when  kept  in  a 
dry  place,  becomes  soft  and  pliant  if  exposed  to  a  humid 
atmosphere. 

When  brought  in  contact  with  36  times  its  weight  of 
wa^r,  it  dissolved,  and  formed  a  milky  liquor,  which 
frothed  when  agitated  like  a  soap  lather.  After  scmie  time, 
rtie  liquor  grew  clear,  by  depositing  a  white  matter 
^hich  remained  undissolved.  But  it  soon  became  turbid 
again  :  a  mucilaginous  pellicle  was  formed  on  the  $ur« 
fece  ;  it  exhaled  a  very  fetid  odor,  which  perfectly  re- 
sembled that  of  animal  matter  in  a  state  of  putrefaction  ; 
it  at  length  became  clear  a  second  time,  and  deposited 
white  flakes,  doubtless  proceeding  from  the  alteration  it 
had  experienced. 

That  portion  of  the  juice  of  the  papaw,  which,  as 
has  just  been  stated,  was  not  dissolved  by  the  water, 
had  a  gre^tsy  appearance,  grew  soft  in  the  air,  and 
became  viscous,  brownish,  and  semi-^transparent.  This 
matter,  placed  on  ignited  charcoal,  melted,  and  dis- 
charged from  its  surface  some  small  drops  of  grease^ 
and  produced  a  crackling,  like  meat  roasting  before  a 
Tery  strong  fire,  accompanied  with  a  smoke,,  which  had 
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tiie  smell  of  volatilized  grease :   it  left  ^  perceptible 
residuum.  * 

The  solution  in  water  of  the  juice  of  the  papaw, 
mixed  with  nitric  acid,  formed  a  white  precipitate  so 
abundant  that  the  mixture  nnght'  be  taken  up  in  a  solid 
mass. 

Another  portion  of  the  same  liquor,  heated  to  ebul- 
lition, *  ieoagulated,  and  deposited  a  great  number  of 
white  flakes.  The  liquor,  separateld  by  filtration,  gave 
no  precipitate  with  nitric  acid  ;  but  the  infusion  of  gall- 
nuts  produced  with  it  a  very  abundant  precipitate. 

A^hird  p(»tion  of  the  solutloQ  of  this  juice  mixed  with 
alcohol  was  likewise  precipitated,  but  not  so  abundantly 
as  by  nitric  add.  Several  metallic.  sojiutionS)  as  those  of 
lead,  mercury,  and  silver,  abo  precipitated  the  solution 
of  papaw  juice.  .    . ,  i 

Alkalis,  in  a  liquid  state,  dissolve  a:  part  of  this  juice; 
acids  form  a  white  precipitate  With  a  .solution  of  it,  and 
at  the  moment  of  interniiixtore  they  give  outanauseQus 
smell,  exactly  similar  to  that  of  animal  matter  treated  in 
the  same  way.  Alcohol  highly  purified  does  not  percep- 
tibly dissolve  this  substance.  Yet  when  it  is  afterwards 
mixed  with  water  it  gives  it  somewhat  of,  a  milky  ap- 
pearance. 

The  dry  juice  of  the  papaw,  when  submitted  to  dis- 
tillation, yielded  much  crystallized  carbonate  of  ammo- 
niac, a  red,  thick,  and  fetid  oil,  carbonic  acid  gas, 
carbonated  hydrogen  gas,  and  some  carbon,  which, 
after  incineration,  left  white  ashes,  which  werv  ascer- 
tained to  beextremi^ly  piure  phosphate  jsi  lime* 

From  the  above  experiments,  it  appears  plain,  that  the 
dry  juice  of  the  papaw  poss^ses  all  the  properties  be- 
longii^  tQ  animial  sulyt^nfyes,  and  jparticolarly  to  the 
albumen  of  blood.  In  fact,'  the  manner  in  which  it 
A.  :•  O002  act* 
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acts  with  acids,  metallic  solutions,  akdiol,  die  infiision 
of  gall-nutli  fire,  kc.  is  perfettly  similar  to  that  of  al« 
bumen* 

I  even  suspect  that  it  is  nearly  of  the  nature  of  biood,  ^ 
}east  of  the  colouring  part ;  for,  I  think,  I  p^tceivedlin 
the  residuum  of  this  matter,  which  was  insoluble  in  water^ 
the  same  characteristic  as  in  animal  fibre;  but  aa  it  waa 
fnixed  witli  a  portibn  of  grease,  and  there  ynm  but  a 
small  cjuantity  of  it,  I  could  not  aac>rtaip  thai  point  in  f 
suffijBieutly  gati^actory  manner. 

I  ntentioned  at  the  beginnings  tlm  ttit  <sf  iSbh  iak^  of 
]|>apaw  juice  bad  been  kept  with  rum,  and  zft^fimilL 
evaporated  in  the  form  <3f  n  ^oh  extract ;  I  sb^  ndw  diB^ 
Kfibe  the  proportiet  of  that  siainplo. 

1  •  It  has  a  reddish  colour^  is  semi-transpaient,  %t^  hlS 
a  «mel]  and  taste  very  similar  to  aniinal  juices ;  Widl  this 
diderence,  that  it  is  ra^er  more  insipid,  and  leaver  t 
pauseous  after-tast<»« 

2.  This  substance  grbws  soft  ib  wat<fer^  atid  ^siiol^ 
almost  entirely  by  agitation ;  the  water  by  this  Cbmbina* 
tion  acquires  the  property  of  frothing  like  gum-watcr ; 
after  some  time  a  smallquanttty  of  white  matter  is  de^ 
posited,  which  does  not  appear  susceptibly  of  uqitini^ 
with  'water. 

3.  This  solution  is  not  instantly  precipitated  by  nitric 
acid,  but  in  twenty-fbur  hont^  h  fbrms  a  white  deposit  in 
eonsiderable  quantity, 

4.  Aikohol  makes  it  tnrbid  i(n4  t^hite,  tike  n^ilk ;  af« 
terward?  abund^^ce  of  small  H^hite  Hikfis  are  se|>aii[te4 
fr6m  it, 

4.  The  aqueot^s  inftisibh  df  gatl-nutd  pr<klnii^  %  ptti 
rfpitirte  wcii^y  leaaihWInip^ilbTO 
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6.  A  boiling  heat  does  not  make  it  tpirbidy  as  in  the 
case  of  the  dry  papaw  juiQe,  but.  a  considerable  quantit/ 
of  froth  is  formed  by  it. 

.  .7.'  Solutions  of  silver,  lead,  and  mercury,  form  yd- 
lowish  precipitates  with  the  above  solution..^  ^ 

8^  The  t^me  solution  when  left  to  itself  is  soon  co- 
Tered  with  mould,  but  never  becomes  as  fetid  as  thatof 
the  unprepared  juice  under  the  same  cireiunstances« 

9.  The  soft  extract  of  papaw  submitted  to  distillation 
in  close  vessels  at  iir^t  gave  water,  afterwards  a  reddish 
liquor,  crystallized  carbbnate.of  ^mnioniac,  a  red,  thick, 
and  fetid  oil,  oily  carbonated  hydrogen  gas^  and,  lastly, 
^,  light  carbon,  not  easily  burned,  and  which  yielded  bjr 
incineration  very  pure  phosphate  of  lime.   ,. 

In  comparing  the  effects  of  these  two  samples  of  papaw 
juice,  it  appears  that  although  they  possess  some  proper* 
ties  in  common,  they  have  others  which  differ  essentially : 
the  soft  extract  has  the  taste  of  boiled  meat,  the  other 
only  a  somewhat  saccharine  flavour  :  the  latter  is  coas:u* 
Wbyheat,  and  the  former  »  not.  The  soft  e^trlct 
undergoes  scarcely  ajiy  alteration  with  acids,  the  unpre*. 
pared  juice  iscongealed  like  the  albumen  of  blood  by  tht 
^me  re-agents. 

It  would  therefore  appear,  that  the  sample  kept  in  rum, 
and  afterwards  evaporated,  had  passed  into  the  state  of 
animal  gelatine  or  glue  ;  this  alteration  in  my  opinion  is 
not  sifrprising,  for  the  albumen  of  blood  exp*er^ence» 
something  similar  if  .boiled  in  a  great  quantity  of  water, 
^nd  this  water  be  evaporated » 

It  Will  doubtless  crietate  a  certain  degree  of  ihterest  t6 

•         •  •        «      « ■ 

etfe6  a  sulbstance,  produced  by  a  yeget^ble,  exhibit  all  the 
properf lies  of  anin^al  jsubstahces,*  for  t  pi-esume  that  this 
identity  will  not  be  called  in  question  ;  we  thence  leafn 
that  nature  has  given  to  certain  kinds  of' plants  the  fa.- 
twJty'ii^f  lorm&ig "similar  composltioiistd  those  produced 
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by  the  animal  organization,  which  should  in  fiitnre  ren« 
der  us  <^antious  in  protiouncing  whether  any  matter  be^ 
longed  to  the  vegetable  or  animal  system. 

*  It  will  be  remembered,  that  a  long  time  since  M.  Four« 
croy  found  traces  of  albumen  in  the  juice  of  cert^An 
plants ;  that  Scheele  somewhere  says  that  a  substance  of 
the  nature  of  cheese  exists  in  the  leaves  of  vegetables ; 
apd  that  Proust  has  lately  discovered  the  milk  of  almonds, 
to  be  a  combination  of  oil  and  cheese.  But  I  know  not 
that  any  one  has  yet  had  occasion  to  examine  a  vegetable 
entirely  of  an  animal  nature,  and  which  wanted  only  the 
colouring  principle  to  resemble  blood ;  since  it  is  found 
to  contain^  as  has  been  explained  above,  a  great  quantity 
of  albumen,  a  small  portion  of  fibre,  or  at  least  some 
substance  which  has  all  the  appearance  of  it,  and^  lastly^ 
phosphate  of  lime  in  considerable  quantity. 

It  were  to  be  wished  that  chemists,  who  have  occasion 
to  visit  countries  where  the  papaw  grows,  would  submit, 
its  milky  juice,  at  the  moment  of  its  discharge,  to  cbe« 
mical  examination,  and  would  likewise  make  some  ex* 
periments  on  the  tree  itself,  which  must  he  of  a  particu- 
lar nature.  I  am  persuaded  that  they  would  obtain  very 
interesting  results. 
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Galvanic  Society. 

jnlT  the  last  meeting  of  this  Society,  M.  Co3signy,«^d 

the  senators  Abrial  and  Aboville  made  a  report  on  a  pre;- 

paration  employed  by  the  Indians  to  render  the  members 

of  dead  bodies  flexible. 

The  reading  of  M.  Winckler's  extract  relative  to  the 

Galvanic  apparatus  employed  by  Professor  Scbaub  for 

deafness,  was  continued. 

The 
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Intelligence  relating  to  Arts^  Mamtfacttjires^  Xc.    4T1 

The  President,  M.  Naucbe^  made  some  observations 
^n  the  utility  of  Employing  epispastic  remedies  as  well  as 
Galvanism  for  that  disorder ;  the  latter  then  acts  as  a 

direct  stimulant  upon  the  organ  of  hearing,  and  produces 
a  powerful  effect. 

.professor  Aldini  presented  an  account  erf  his  experi- 
ments in  England  on  the  bodies  of  criminals  put  to  death 
by  hanging,  and  of  an  experiment  on  a  large  scale, 
which  he  made  on  the  sea-coast,  by  which  he  has  proved 
that  water,  as  in  electricity,  acts  as  a  conductor  of  the 

'  GalvaniQ  fluid  to  very  great  distances.  He  likewise  re^ 
peated  some  experiments  on  the  decomposition  of  water, 
{iccording  to  the  process  of  Wollaston. 

Iron  Manufactures. 

The  Iron-Office  of  Stockholm  has  offered,  till  the  end 

of  the  present  year^  ^  gold  medal,  value  50  ducats,  for 

^-    the  best  answer  to  the  following  question  :  By  what  che- 

^      micai  or  ndechanical  process,  hitherto  unknown  in  Swe- 

•:        den,  can  the  manufacture  of  cast  and  wrought  iron  be 

improVi|^din  that  kingdom,  and  by  what  means  can  the 

.workmen  be  accustomed  to  it  ?  These  methods  must  be 

'^        suited  to  the  existing  establishments  for  the  manufacture 

of  iron  in  Sweden. 

Vaccine  Inoculation. 

Dr..  Buttaz,  known  for  his  treatise  on  phosphorus,  has 
^  been  commissioned  by  the  Emperor  of  Russia  to  travel 
^  through  th^t  empire  for  the  purpose  of  extending  tlic 

vaccine  inoculation.     He  has  presented  him  with  a  gra« 
I  tuity  of  1 ,2^00  rubles,  and  a  considerable  sum  for  travelling 

Z.  expenses.     After  staying  several  weeks  at  Moscow,  ha 

\  *:.'      proceeded  to  visit  the  principal  towns  in  the  south  of 

Russia,  with  the  intention  of  afterwards  visiting  the  other 

goreromoits  of  the '  empire. 

•  List 
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list  of  Patents  for  Imentms^  Ifc^ 
(Continued  from  Page  400.) 

Jdarker  Chifnby,  of  London,  Gentleman ;  for  im-» 
provements  in  the  manufacttiring  and  |>reparing  roofing 
slates,  and  in  laying  the  same*     Dated  March  8,  1803* 

James  Bennet,  of  Oldbaih  Street,  Manchester,  Lao-; 
cashire,  Manufacturer;  for  a  method  of  felting  woollen* 
cloth,  and  also  of  felting  cloth  manufactured  of  sheep^f 
wool,   and  other  combined  materials. 
Dated  March  10,  1803. 

Samuel  Miller,  of  the  parish  of  St.  Pancrad,  Mid* 
dlesex,  Engineer ;  for  bis  improved  method  of  applj^'ng 
the  repelling  or  repulsive  force  of  naturei  in  order  t# 
give  a  stronger  impulse  to  any  substance  or  body  in  mo** 
tion,  as  well  as  to  destroy  the  bad  effects  of  its  baaeful 
activity.     Dated  March  16,  1S03.  ^ 

Edward  Shorter,  of  New  Crane,  Wapping,  Mid-? 
diesex.  Mechanic'^  for  an  apparatus  for  working  of 
pumps.    Dated  March  21,  1803. 

Robert  Clark,  of  Eitzroy  Place,  !^iddlesex,  Instru* 
ment  Maker  ;  for  improvements  in  the  cqiistructtpn  of  a 
truss,  to  be  worn  in  the  case  of  rupture. 
Dated  March  23,  1803. 

Deers  Eqg,  of  the  parish  of  St.  M^rtin^i  jo  jfef 
Fields,  MidcJIesex,  Gun-maker ;.  for  imiprOVjefl^t^  ujpoft 
fire-arms.  '  JDated  March  23,  1803* 
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arf/iJ,  cxpcriiriente  and  obsbrvatidns  oh  the  heat  atid  cold  pto- 

daced  by  it6  mechanical  condensation  and  rarefaction^    2t8 

Al\ali,  patent  for  improved  processes  for  preparing  it^  i6t 

MUn,  Mr.    Report  on  the  advantages  of  Mr.  Chapmaa'9 

preparation  for  preserving  cordagci  -  98 

Arts,  Manufactures,  &c.  Intelligence  relating  to,  ijS/ajS.  318* 

396.  471. 

dtutiriy  Rev,  G.    Description  of  an  apparatus  for  impreg- 

naticg  water  with  carbonic  acid  gas>  -  210 

B 

Barreto,  Mn  Pateiit  for  a  method  of  curing  ruptures,  256 
Barrier,  M,  Method  of  preparing  the  extract  of  opium,  454 
Barytes,  observations  on  the  precipitates  formed  by  prus- 

siates  in  acid  solutions  of  it>  -  •  389 

Beams y  method  of  securing  them  when  decayed  by  time>  of 

injured  by  dry-rot,  -  -  -  34O 

Beatson,  Mn   Patent  for  a  method  of  applying  the  power  of 
wind  and  water  to  horizontal  mills,  and  the  same  prin- 
ciple to  other  purposes,  -  -  ■*  13 
Bertrand,  M.    On  the  extraction  of  spirit  from  potatoes,       229 
Billingsley,  Mr,    Patent  for  a  machine  for  boring  cylinders 

for  steam-enginesi  -  -  -  34! 

■■  Observations  oh,  ditto  -  3*4 

Boswell,  Mr'.    Patent  for  a  niethod  of  building  ships,  81 

Bramah,  Mr*    Patent  fot  machinery  for  producing  straight, 

smooth,  and  parallel  surfaces  on  wood,  &c.  -  165 

Brown,  Mr*     Account  of  experiments  on  the  Culture  of 
beans  and  wheat  in  one  year  on  tlie  same  laftd,  301 

Voti  II, — Sbcond  S£&i£9.  P  p  p  BrugnatelU, 
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Brvgnatelli,  M.    New  method  of  expeditiously  obtaining 

nitric  ether  by  distillatioh,  without  external  heat,  i\% 

'  On  die  conversion  of  fixed  oils  into  wax,    143 

Bucknal,  T.  S.  D,  Esq,    On  the  nature  of  the  varieties  of 
engrafted  faiit,  ...  361 

C 
Cadet,  M.  On  the  wax- tree  of  Louisiana  and  Pennsylvania,  132 
Cadet  and  Boullay,  Messrs,     Observations  on  M.. Robert's 

memoir  on  the  inflammation  of  combustible  bodies,  387 
Calicos,  patent  for  a  method  of  using  madder  in  dying  them,  265 
Cflpj^an,  description  of  an  improved  one,.  -  126 

Carlonellj  M,    New  kind  of  paint  proposed  as  a  substitute 

for  painting  in  distemper,  -  -  373 

Carriages,  travelling,  patent  for  a  lamp  or  lanthom  for  them,  401 
Cavezxali,     Process  for  preparing  oxyd  of  iron,  •  62 

Cements,  new  method  of  making  them  for  terraces,  and  on 
the  employment  of  liquid  pitch  to  render  them  imper- 
meable to  water,  and  capable  of  resisting  frost,  222 
Chapman,  Mr.    Patent  for  the  application  of  certain  sub- 
stances as  a  preservative  for  cordage,                 -  91 

— Report  on  the  advantages  of  his  preparation 

by  Mr.  Allen,  -  -  -  98 

Chocolate,  on  its  composition  and  use,  -  -  441 

Clayfield,  Mr,     Patent  for  extracting  lead  and  other  metals 

from  regnlus,  ...  -  407 

Cloth,  patent  for  a  method  of  manufacturing  and  finishing 
it,  of  warp  composed  of  silk,  cotton,  woollen,  woirsted, 
or  linen  yarn,  mid  the  weft  of  sheep's  or  lamb's  wool,       23 
Cobalt,  metallic,  method  of  obtaining  it  perfectly  pure,         453 
Cochineal,  experiments  on  the  action  of  some  newly-disco- 
vered earths  and  metals  on  the  colouring  matter  of  it,      64 
Coffee,  patent  for  improvements  in  the  apparatus  for,  and 

mode  of  drying  it,  .-  -  -  9 

Copper,  on  tlie  utility  of  prussiate  of,  as  a  pigment,  180 

CordagCj .  patent  for  the  application  of  certain  substances  as 

a  preservative  of  it,  -  -  -  91 

Coulter,  Thomas,  Esq.    Method  of  cultivating  peach  trees,    214 
Cylinders^  for  steam'engines,  patent  for  a  method  of  boring,  321 

D  Dalton, 
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Dalton,  Mr*  On  the  heat  and  cold  produced  by  the  me- 
chanical condensation  and  rarefaction  of  the  air,  1 18 
— — —  On  the  power  of  fluids  to  conduct  heat,  282 
Darcet,  M*  Description  of  a  new  process  of  refining,  .  6^ 
Dawson,  Mr,  Patent  for  a  lamp  or  lanthorn  for  carriages,  401 
Diseases,  patent  for  the  art  of  curing  various  kinds,  lyj 
Distillation,  method  of  correcting  some  inconveniences  of 

the  inequality  of  the  fire  in  that  operation,            -^  4^1  • 
Distilling,  patent  for  improvements  in  the  apparatus  for, 

and  mode  of  performing  that  operation,              -  9 

Dohson,  Mr.     Patent  for  a  zephyr  for  chasing  away  flies,  404 

Dry-rot,  method  of  securing  beams  Mjhen  injured  by  it,  346 

E  - 

Earth,  patent  for  one  capable  of  being  rendered  a  substitute 

for  soap,  -  -  -  '339 

Edelcrantz,  M.   Method  of  correcting  some  inconveniencies 

from  the  inequality  of  the  fire  in  distillation,  456 

Ekeierg,  M.  On  the  properties  of  yttria  compared  with  glu- 

cine,  and  on  two  substances  in  which  he  has  found  a 

new  metaJ,  -  -  -  ,         ^pi 

Ellis,  Mr,  John,    Account  of  a  method  of  preventing  tlie 

premature  decay  of  fruit  trees,  •  -  a  12 

F 

Files,  patent  for  the  better  manufacturing  of  them,  2  j8 

Fire-place,  common,  description  of  improvements  on  it,  436 
Fish-ponds,  method  of  managing  them,  .       -  216 

Fluids,  experiments  on  their  power  to  conduct  heat,  -  282 
Fogg,  T.  Esq,  Account  of  a  method  of  improving  waste  land,  1  Jj 
Fruit-trees,  on  the  destructive  efl^ects  of  aphis  and  blight  on 

.them,  with  observations  for  preventing  them,  25 

— — ^—  method  of  preventing  their  premature  decay,         212 
Fruit,  engrafted,  on  the  nat!ure  of  the  varieties  of,        •        361 
Fryer  and  Bennett,  Messrs,     Patent  for  a  method  of  manu- 
facturing and  finishing  cloth,  the  warp  whereof  is  com- 
posed of  silk,  cotton,  woollen,  worsted,  or  linen  yarn, 
and  the  weft  of  sheep's  or  lamb's  wool,  -  23 

Ppp  a  G  Gardiner, 
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Gardiner,  Mr,  Patent  for  a  method  of  preventing  grain  and 

seeds  from  receiving  damage  by  heat,  -  241 

Gas,  carbonic  acid,  account  of  an  apparatus  fpr  impregr 

nating  water,  &c.  strongly  with  it,  -  -         no 

Oaies,  substance  of  an  essay  on  hanging  and  fastening  them,  50 
Grain,  patent  for  preventing  all  kipds  of  it  from  recdving 

damage  by  beat,  r  -      '  -  441 

Creathead,  Mr,  Thovias*  Description  of  the  life-boat^  409 
Cuyton^  M'    Observations  on  precipitates  formed  by  prusr 

Slates  in  acid  solutions  of  baryteSjT  r  t  ^82 

Hadleys  quadranty   description  of  a  reflecting   level   for 

taking  altitudes  on  land  by  it,  -  -  183 

Jtamilton,  Capifiin.     Description  of  an  improved  capstan,    126 

Hatcheii,  Charles,  Esq,  On  the  utility  of  prussiate  of  cop- 
per as  a  pigment,  •  .  ^  i8q 

Jieatf  on  the  ppwer  of  fluids  to  conduct  it,  -  28% 

flervibstadty  M.  On  the  actipn  of  sprap  newly-discovpred 
metals  and  earths  on  the  colouring  matter  of  cochipeal,    6^ 

Jlides  and  skins,  patent  fojr  improvements  in  tanning  and 
dressing  them,  -  -  -  .  ^ 

flodson,  Mr*  Patent  for  new  and  improved  processes  fpr 
preparing  fossil  or  mineral  alkali,  r  7  161 

I 

Iron,  account  of  the  method  of  obtaining  salts  of  it*at  the 

minimum  of  oxidation,  -^  -  2661 

r        process  of  preparing  oxyd  pf,  or  martial  ethtops,  6^ 

K 

J^laproth,  M,  Op  the  application  of  platina  to  porcelain,  4ip 
JCnight,  T.  ji.  Esq»    On  the  effects  of  aphis  and  blights  ip 

f\  uit  tr^s,  vith  observations  fpr  preventing  them^  25 

f^nighi,  Mr,  Richard,    Description  of  an  instruoiept  for 

breaking  up  logs  pf  wood  for  fuel,  -  34a 
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JLamif'Skijis,  pfttent  for  .all  improvement  ip  tl^c  inethod  of 

preparing  them,  -  -  -  ♦  328 

Lampt  for  travelling  carriages,  patent  for  one,  401 

Land,  waste,  accouBt  of  a  metliod  of  improving  it>  114^ 

Ijeach,  patent  for  a  method  of  using  madder  in  dyings  265 

Ji,ead,  aceiite  of,  on  its  decomposition  by  zinc^  r  ^04 

r        patent  for  extracting  it  from  regiilus,  r  407 

Levavasseur,  Qen,  Method  of  rendering  whitewash  made 
with  lime  durable }  and  of  making  a  composition  to  be 
used  as  a  substitute  for  drying  oils^         -  -  2^ 

Jjevel,  reflecting,  description  of  one  for  taking  altitudes  oa 

land  by  Hadley's  quadrant,  -  -  183 

'^(/"g-^oa^  description  of  it,  -  -  -  409 

fjinens,  patent  for  a  method  of  .using  madder  in  dying  them,  a6j 
Little,  Rev.  James,    Description  of  a  reflecting  level  for  ta- 
king altitudes  on  land  by  Dadley*$  quadrant,  •         183 
fjogs,  description  of  an  instrument  for  breaking  them  up,     342 

M 
Madder,  patent  for  a  method  of  using  it  in  dying,  265 

Martial  ethiops,  process  for  preparing  it»  -  62 

Martin,  Mr*   Patent  f0r  improvements  in  tanning  and  dres- 
sing hides  and  skins,  .  .  .  i 
Metal,  on  two  substances  containing  a  new  one,  combined 

with  yttria  and  iron,  and  iron  and  manganesei  391 

Ji^illt^  horizontal,   patent  for  a  method  of  applying  the 

power  of  wind  and  water  to  them,  -  -  13 

Millf  an  improved  one,  for  grinding  hard  substances,  182 

^itchUl,  Mr*  S,  L.  Observations  on  soda,  magnesia,  and 
lime,  contained  in  sea-water,  shewing  that  it  may  be 
rendered  $t  for  washing  clothes^  •  -  352 

N 
Nicholson,  Mr.    Patent  for  mi»chiDery  for  fbe  better  and 

more  expedilious  xnanufacturiag  of  flles^  -  2^ 

Ifiiric  ether,  new  method  of  expeditiously  phbuning  it  by 

distiUajtioQ  withettt  exttmai  h|»t,  -  *  142 

O  Oils, 
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Oib,  drying,  method  of  making  a  composition  to  be  used 

as  a  substitate  for  them^  -  -  60 

■         Ji^iid,  observations  on  their  conversion  into  vrax,  -         14^ 

Opiumy  method  of  obtaining  the  extract  of  it,  -  454 
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paint,  on  a  new  kind  of,  proposed  as -a  substitute  for  paint- 
ing in  distemper,  -  -  -  '373 
Papaw  tree,  chemical  examination  of  the  juice  of,    .  465 
Paper,  patent  for  making  and  applying  it  to  purposes  for 

which  paper  has  never  before  been  used,  -  406 

Parkerj  T.  N.  Esq,  Substanceof  anessay  on  hanging  gates,  &c.  50 
Farmentier,  M,  On  the  composition  and  use  of  chocolate,  441 
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Paul,  Sir  G.  0.  Bart.  Observations  on  the  method  prac* 
tised  for  ventilating  hospitals,  &c.  and  invention  for 
correcting  its  imperfections,  r  -  268 

Peach  trees,  description  of  a  method  of  cultivating  them,  214 
Peale,  Messrs,  Improvements  on  the  common  fire-place,  436 
Perkins,  Mr.  Patent  for  the  art  of  curing  various  diseases,  179 
Pipe,  vertical,  the  velocity  of  water  flowing  through  one,  45 
Planche,  M.  On  the  decomposition  of  acetite  of  lead  by  zinc,  304 
Plants,  on  their  naturalization,  -  -  -  31 

Platina,  on  its  application  to  porcelain,  -  459 

Plees,  Mr.     Patent  for  manufacturing  paper,  and  applying 

it  to  purposes  fof  which  paper  has  never  before  been  used,  406 
Porcelain^  on  the  application  of  platina  to  it,  -  459 

Potatoes,  on  the  extraction  of  spirit  from  them,  -  229 

Prussiate  of  copper,  on  its  utility  as  a  pigment,  -  180 

Prussiates,  observations  on  the  precipitates  formed  by  them 

in  acid  solutions  of  bar}'^tes,  -  -  382 

Prussia  acid^    experiments  demonstrating  its  presence  in 

several  vegetable  substances,  -  -  461 

Puymaurin^  M.  Method  of  making  cements  for  terraces, 
and  on  the  employment  of  pitch  to  render  them  im< 
permeable  to  water,  and  capable  of  resisting  frost,         222 

R  Refining, 
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Richardson,  Mr,    Patent  for  improvements  ia  preparing  the 

skins  of  sheep  and  lambs,  -  -  328 
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